ULTRA  COMPACT  UNITS... OUHCER  UNITS 


HIGH  FIDELITY  ....  SMALL  SIZE  ....  FROM  STOCK 


A-n  Push  pifll  low  level  plates  to  30,000  ohms 
multiple  line_ oiate  to  plate 


SO.  12S/150.  200/250. 


333.  500/600  ohms 


A-30  *u<lochohe.250henfvs(ti  5M«6000ohm5D.C..65henrvsiti  lOMAlSOOohmsD.C  t? 


A-20  Mlilni.  mike,  pickup,  or  mul-  50.  125/150.  200/250,  50,  125/150.  200/250, 

Mne  to  line _  333,  500/600  ohms  333,  500/600  ohms  16  00 


*-21  miim*,  low  impedance  mike,  50,  200/25a  500/600^50,  ^/250,  500/600 


*-1(  Single  plate  to  two  grids  8  15,000  ohms 
M«  unbalanced  D  C. 


*•11  Low  lm^dance_mlke,  pickup,  50,_^,_^^  ^  _  ^50,000  ohms 


*-14  Dynamic  microphone  to  one  30  ohms 
_ or  two  grids  _ 


*-17  Single  plate  to  sln^e  grid  As  above 


*•10  Low  Impedance  inike,  pickup,  12VlS0j^  2W250,  50  ohms 


S16.00 


*•12  Low  Impedance  mike,  pickup,  SO,  125/150,  200/250,  80,000  ohms  overall, 
—  . — ....  ......  ... —  In  two  sections 


UTC  Ultra  coapaet  audio  units  are  small  and  light  in  weight,  ideally  suited  to  remote  amplifier  and 
similar  compact  equipment.  High  fidelity  is  obtainable  in  all  individual  units,  the  frequency  response 
being  ±  2  DB  from  30  to  20,000  cycles. 

True  hum  balancing  coil  structure  combined  with  a  high  conductivity  die  cast  outer  case,  effects  good 
inductive  shielding. 


50,000  ohms  ovtrall, 
■■  two  sections 


UTC  OUNCER  components  represent  the  acme  in  compact  quality  transformers.  These  units,  which  weigh 
one  ounce,  are  fully  impregnated  and  sealed  in  a  drawn  aluminum  housing  W  diameter ...  mounting 
opposite  terminal  board.  High  fidelity  characteristics  are  provided,  uniform  from  40  to  15,000  cycles, 
except  for  0^14,  0-15,  and  units  carrying  DC  which  are  intended  for  voice  frequencies  from  150  to 
4,000  cycles.  Maximum  level  0  DB. 


-U  U 


0-1  Mike,  pickup  or  line  to 

1  trid 

50,  200/250 

50,000 

514.00 

500/600 

0-2  Mike,  pickup  or  line  to 

2  grids 

50.  200/250 
500/600 

50,000 

14.00 

ISOVARICKSTRXCT.  •  NEW  YORK  13. 

EXPORT  DIVISION:  11  EAST  40th  STREET.  NEW  YORK  It,  N  Y.,  ' 
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Propogofion  sfudics,  important  to  air  natrgation,  communications,  f-m  ond  tv,  by  National  Bureau  of  Standards  in 
too  to  1,000-mc  range  show  greater  distont-signol  level  than  previously  thought  possible  (see  p  156) 
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REGISTERS  OPERATING  TIME  OF 
MACHINE  TOOLS,  ELECTRONIC, 
ELECTRICAL  OR  GENERAL 
INDUSTRIAL  EQUIPMENT 


Marion’s  new  Running  Time  Meter  is  abso¬ 
lutely  tamper-proof  because  it  is  sealed  in 
a  drawn  steel  case.  Designed  for  a  wide 
range  of  operating  temperatures,  it  is  also 
ideal  for  use  in  hazardous  atmospheres. 
The  easy-to-read  dial  is  viewed  through 
tempered  glass  crystal  which  is  fused 
directly  to  the  case. 

Powered  by  a  durable  self- starting 
synchronous  motor,  available  for  110-125, 
220-250  volts ...  50  or  60  cycle  A.  C. . . .  the 
Marion  Running  Time  Meter  occupies  no 
more  panel  space  than  an  ordinary  SVz" 
meter. 

Demands  of  our  national  mobilization  pro¬ 
gram  come  first,  of  course,  but  we  will  gladly 
supply  further  information  and  serve  you 
to  the  best  of  our  ability. 


SPECIFICATIONS 

•  Registers  in  1/10  hour 
steps  to  9999.9  or  hour  steps 
to  99999 

•  Hermetically  seEiled,  glass 
to  metal 

•  Moisture-proof,  dust-proof 

•  Drawn  steel  case  provides 
magnetic  shielding 

•  Self-starting  synchronous 
motor 

•  Moderately  priced 


THIS  INFORMATIVE  QUARTERLY 
WILL  BE  MAILED  TO  YOUR  ADDRESS 


FILL  IN 

THIS  COUPON 

NOW 
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ITS 


Electronics  Output  Iwdear 


Ymt  A|a  fmiwR  Month  lotoit  Month 

148.4  148.0^  1S0.0-. 

D.«.  ‘50  Nov.  *51  Doe.  '51 


1947  «  too 


Pririous  Latest 

Month  Month 


Previous 

Month 


Latest 

Month 


TV  AUDIENCE 

(Source:  NBC  Research  Dept) 

Sets  In  Use-total .  1 

Sets  in  Use— netw'k  conn. 

Sets  In  Use-New  York. 
Sets  in  Use— Los  Angeles 
Sets  in  Use-Chicago. . . 


RECEIVER 

PRODUCTION 

(Source:  RTMA) 
Television  sets  . 
Home  Radio  sets 
Portable  sets  .  . 
Auto  sets  . 


COMMUNICATION  AUTHORIZATIONS 

(Source:  FCC)  Dec  '50  Nov  '5 

Aeronautical  .  29,048  31,415 

Marine  .  28,237  33,70C 

Police,  fire,  etc .  8,400  9,96'; 

Industrial  .  7,841  11,232 

Land  Transportation  . . .  4,060  5,36! 

Amateur  .  90,599  99,29! 

Citizens  Radio .  412  b7‘ 

Disaster  .  0  2f 

Experimental  .  484  45! 

Common  carrier  .  834  83! 


RECEIVER  SALES 

(Source:  Licensee  figures)  Nov '50 
Television  sets,  units.  659,758 

Electric  radio  sets,  units  562,979 

Battery  sets,  units .  70,143 

Auto  sets,  units .  469,218 

Television  sets,  value.  $131,759,339 
Electric  radio  sets,  value  $15,564,952 
Battery  sets,  value  .  ..  $1,249,214 

Auto  sets,  value  $11,942,960 


RECEIVING  TUBE  SALES 

(Source:  RTMA)  Nov '50 

Receiv.  tubes,  total  units  39,326,641 
Receiving  tubes,  new  sets  31,327,152 
Rec.  tubes,  replacement.  6,744,892 
Receiving  tubes  gov't. . .  119,600 

Receiving  tubes,  export.  1,134,997 
Picture  tubes,  to  mfrs. ,  .  851,872 


EMPLOYMENT  AND  PAYROLLS 

(Source:  Bur.  Labor  Statistics)  Nov  '50 
Prod,  workers,  electronic  278,400 

Prod,  wkrs.,  radio,  etc.  .  192,000 

Av.  wkly.  earnings,  elect.  $58.83 

Av.  wkly.  earnings,  radio  $56.32 

Av.  weekly  hours,  elect. .  41.2 

Av.  weekly  hours,  radio.  40.9 


BROADCAST  STATIONS 

(Source:  FCC) 

TV  Stations  on  Air  .  . .  . 

TV  Stns  CPs— not  on  air 
TV  Stns— Applications. . 

AM  Stations  on  Air  . . . . 

AM  Stns  CPs— not  on  air 
AM  Stns-Applications  . 

FM  Stations  on  Air  .  . . . 

FM  Stns  CPs— not  on  air 
FM  Stns— Applications. . 


STOCK  PRICE  AVERAGES 

(Source:  Standard  and  Poor's)  Jon '51 
Radio— TV  &  Electronics  211.2 

Radio  Broadcasters  . . .  193.3 


- '  Quarterly  Figures  v 

Year  Previous  Lotest 

Ago  Quorter  Quorter 


304  311 

637  r  635  INDUSTRIAL 

13  13  EQUIPMENT  ORDERS 

®  ^  (Source:  NEMA) 

Dielectric  Heating  . , . . . 

Induction  Heating .  $ 

Nov '5 1  Dec '51 

SS  industrial  TUBE  SALES 

$1,583,291  $1,697,014  (Source:  NEMA)  3rd '50 

$4,315,646  $4,343,307  Vacuum  (non-receiving).  $3,370,000 

$1,911,243  $1,980,145  Gas  or  vapor .  $1,660,000 

$4,605,506  $4,736,368  Phototubes  .  $230,000 

$847,373  $937,875  Magnetrons  and  velocity 

$6,535,907-r  $6,592,673  modulation  tubes -  $2,050,000 

p-provisional;  r— revised;  e-estimated 


NETWORK  BILLINGS 

(Source:  Pub.  Info.  Bureau) 

AM  FM-ABC  i 

AM  FM-CBS .  1 

AM.'FM-MBS  .  i 

AM.'FM-NBC  .  1 

TV-ABC  .  1 

TV-CBS  .  ! 

TV— Dumont  . 

TV-NBC  .  ! 
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Defense  Department  Stretches  Out  Production 


Some  arms  orders  cut  bock 
for  1952,  but  not  electronics 

Stretching  out  rather  than  peak¬ 
ing  of  the  mobilization  program, 
now  planned  by  Washington,  will 
apply  to  the  production  of  electronic 
equipment  as  well  as  other  items 
made  for  the  armed  forces.  There’ll 
be,  however,  more  stretching  out 
than  slowing  down  of  actual  pro¬ 
duction  in  our  specific  field. 

Reshuffling  of  the  mobilization 
program  that  has  been  going  on  is 
due  largely  to  a  shift  in  future 
plans.  Instead  of  turning  out 
weapons  at  an  ‘all-out’  pace  this 
year  and  next,  defense  and  mobiliza¬ 
tion  offlcials  have  decided  to  spread 
the  program  over  a  longer  period 
.  .  .  through  all  of  1954  and  part 
of  ’66. 

This  means  industry  will  produce 
such  arms  as  airplanes,  tanks,  ships 
and  guns  a  little  more  slowly — at 
about  thirty  percent  below  the  rate 
expected  late  this  year  or  early 
1963. 

►  Little  Change  Seen — Military 
and  other  mobilization  offlcials 
predict  that  scaling  back  won’t 
have  much  effect  on  overall  elec¬ 
tronic  production.  Electronic  com¬ 
ponents  and  accessories  for  air¬ 
craft  are  only  a  fraction  of  the 
industry’s  total  output  for  the 
armed  services,  say  these  offlcials. 
Such  programs  as  guided  missiles, 
modernization  of  all  types  of 
weapons  and  equipment  will  not 
be  affected.  They  will  go  right 
ahead  at  present  rates — or  faster. 

The  experts  say  ordering  of  elec¬ 
tronic  equipment  may  level  off 
somewhat  this  year,  however. 
Military  orders  were  going  out  at 
a  rate  of  over  $300  million  a  month 
at  the  first  of  the  year,  and  were 
scheduled  to  continue  upward 
through  July.  Now  you  can  expect 


military  awards  of  contracts  to  re¬ 
main  somewhere  near  present 
levels  for  the  rest  of  this  year. 

^  Civilians  Gain — Slowdown  in 
military  production  eventually 
will  mean  more  metal  for  makers 
of  civilian  items.  Mobilization 
authorities  think  they  now  can 
promise  that  military  requirements 
for  materials  are  at  a  peak. 

By  the  end  of  the  year  there 
probably  will  be  more  aluminum, 
as  well  as  steel,  for  consumer 
goods.  Key  materials  for  electron¬ 
ics  production — nickel  and  copper 
— will  continue  to  be  scarce,  how¬ 
ever,  probably  throughout  this 
year  and  next. 


RTMA  report  examines  pros¬ 
pect  for  new  stations  and  in¬ 
creased  demand  for  receivers 

The  tv  industry  went  a  long  way 
February  7th  toward  answering  a 
big  question  mark  in  video’s  future : 
Can  the  defreeze  take  'place  vsithout 
running  smack  into  serious  short¬ 
ages  of  materials?  On  that  date 
RTMA  released  a  report  on  “The 
Impact  of  TV  Expansion’’  which 
said,  with  minor  qualifications,  “No 
big  trouble  anticipated”. 

This  optimistic  conclusion  was 
reached  by  a  four-man  task  force 
appointed  by  the  Television  Com¬ 
mittee,  headed  by  W.  H.  Chaffee  of 
Philco,  to  look  into  the  rate  at  which 
stations  might  be  built,  using 
scarce  materials  in  the  building, 
and  thereafter  take  the  air,  creating 
new  demand  for  receivers. 

Handed  a  clouded  crystal  ball,  the 


CONTROLLED  UFEBOAT 


Dropped  by  tho  Air  Tone.  <Ua  Uioboot 
ia  nnonliiely  puidad  by  e  radio  sienol 
born  tbo  plana  and  WasUnphoiua  alac- 
ttonle  controls  to  crash  or  sUpwrack 
sarrlTors 


task  group  adopted  three  bases  for 
the  calculations  (“optimistic,  real¬ 
istic  and  pessimistic”),  hoping  that 
at  least  one  answer  would  stand  the 
test  of  time. 

^  Transmitter  Market — First  ques¬ 
tion  was  the  rate  at  which  FCC 
would  authorize  the  construction 
of  new  stations.  Most  optimistic 
thinking  was  that  the  Commission 
might  issue  70  construction  per¬ 
mits  per  quarter,  half  to  vhf  and 
half  to  uhf,  beginning  with  second 
quarter  of  1962.  That  would  make 
490  new  permits  by  the  end  of 
1963.  With  70  additional  power 
amplifiers  thrown  in  for  power  in¬ 
creases  at  existing  stations,  this 
adds  up  to  a  total  of  560.  The 
pessimists  divided  this  total  figure 
by  nearly  S,  for  a  total  of  200. 
Most  realistic  estimate  was  that 
280  permits  for  new  stations  and 
60  for  power  increases  would  be 
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handed  down  by  the  end  of  1953. 

Second  question,  how  long  to  get 
these  stations  on  the  air,  was  esti¬ 
mated  “realistically”  at  164  new 
stations  and  30  power  increases  on 
the  air  by  the  end  of  1953,  leaving 
116  new  stations  and  20  power  in¬ 
creases  “still  building”  at  that 
time. 

^Equipment  On  Hand — A  survey 
of  transmitting  equipment  on  hand 
showed  28  vhf  jobs  already  sold  to 
prospective  broadcasters,  another 
20  in  stock,  and  materials  on  hand 
for  another  149.  No  uhf  transmit¬ 
ters  are  ready,  but  materials  are 
available  for  five  units.  A  detailed 
breakdown  on  the  requirements 
for  carbon,  alloy  and  stainless 
steel,  copper,  brass  and  aluminum 
disclosed  that  the  additional  trans¬ 
mitting  equipment  could  be  readily 
built  within  existing  allocations, 
even  on  the  most  optimistic  esti¬ 
mate  of  new  station  construction. 

Towers  are  not  so  easy.  Under 
the  “optimistic”  schedule,  taking  a 
400-foot  steel  tower  as  a  basis,  the 
3rd  and  4th  quarter  1952  require¬ 
ments  would  aggregate  5,775  tons 
of  structural  steel  and  38.5  tons 
of  copper.  No  pro.spect  of  these 
amounts  is  in  sight.  So,  even  on 
the  realistic  estimate,  improvised 
towers  will  probably  be  neces¬ 
sary.  But  all  anticipated  stations 
can  still  get  on  the  air  within 
material  limitations  now  in  effect. 

►  Receivers  Market — Estimate  of 
new  receiver  demand,  based  on 
markets  opened  up  and  extensions 
of  old  markets,  runs  much  smaller 
than  previous  industry  findings. 

The  optimists  think  that  receiver 
demand  in  newly  covered  areas 
may  run  from  50,000  in  the  third 
quarter  of  1952  to  nearly  900,000 
in  the  second  quarter  of  1953,  mak¬ 
ing  1.6  million  sets  for  the  year 
over  and  above  existing  levels.  The 
realistic  estimate  is  about  half 
this  level,  running  from  23,000 
to  434,000,  or  810,000  for  the  year 
from  mid-1952  to  mid-1953.  This 
figure  is  about  one  fifth  the  esti¬ 
mated  tv  receiver  production  for 
1952.  Consequently,  new  markets 
can  readily  be  served  by  set  manu¬ 
facturers,  if  the  present  level  of 
consumer  demand  in  the  estab¬ 
lished  markets  does  not  increase. 


Fair  Trade  Rules 
Near  Ready  for  FTC 

Advertising,  promotion  and  other 
business  rules  coming  under  the 
general  heading  of  ‘Fair  Trade 
Practice’  for  the  radio-tv  industry 


Expansion  this  year  will  be 
greatest  in  history;  it  will 
continue  even  after  the  peak 

American  industry  has  huge  plans 
for  new  plant  and  equipment.  That’s 
the  main  conclusion  of  a  survey  by 
McGraw-Hill  to  which  Electronics 
contributed.  From  the  mass  of 
material  gathered  by  our  Depart¬ 
ment  of  Economics  two  things  stand 
out: 

The  year  ahead  will  set  a  record. 
Companies  plan  to  lay  out  IS  per¬ 
cent  more  for  capital  goods  than 
ever  before  in  history. 

After  1952,  investment  will  still 
be  big.  Although  mobilization  ex¬ 
pansion  may  have  passed  its  peak, 
business  intends  to  keep  spending  at 
a  level  well  above  pre-Korea. 

This  year  will  be  the  high-water 
mark  in  what  has  been  the  greatest 
all-time  wave  of  expansion  in  the 


have  been  whipped  into  shape  by 
the  Radio  and  Television  Manu¬ 
facturers  Association. 

There  are  some  34  separate  and 
distinct  rules  in  the  latest  draft, 
awaiting  final  touches  before  pres¬ 
entation  to  the  Federal  Trade  Com¬ 
mission. 


U.  S.  Industries  whose  capital  ex- 
lienditures  are  now  rising  most 
sharply  are  those  with  defense  con¬ 
tracts  or  defense-supporting  prior¬ 
ities. 

►  Post-Peak  Prospects — Industry 
spending,  adding  up  to  $21.2 
billion  planned  for  1952,  may  drop 
in  1953.  But  the  idea  that  after 
mobilization  capital  will  dry  up, 
as  it  did  in  the  1940’s,  can  now  be 
written  off. 

All  signs  point  to  a  total  of  $16.7 
billion  in  capital  expenditures  in 
1953,  $15.1  billion  in  1954,  and 
$14.1  billion  in  1955.  The  actual 
drop  from  1952  to  1955  may 
amount  to  no  more  than  20  percent. 
That  would  still  leave  investment 
within  10  percent  of  1951,  and  well 
above  pre-Korea. 

^Electronics  Up  Front — The  13- 
percent  jump  that  will  take  capital 

(Continued  on  poge  I) 


LESS  HEAT,  LESS  WEIGHT,  LESS  SPACE 


Aircraft  daiiqncn  and  oparaton  got  a  lift  from  a  raport  that  Roythoon's  Laonhord 
Katz  hat  raducad  ovarall  walght  of  alactronlc  gaor  to  half  normal.  Tha  trick  U 
dona  by  blowing  turbulant  air  through  ducts  rothar  than  ovar  tha  outaida  of 
standard  componants.  Typical  raductlon  Is  axamplUiad  by  diract-coolad  thraa-phasa. 
l.lOO-tra  troiuiormar  at  lait  walghing  8  pounds,  with  a  roluma  ol  S9  cu  in.  It  is 
intarchangaobla  with  consantional  modal  at  right  walghing  18  pounds  and  raqulr- 
Ing  200  cu  in. 


Business  Plans  for  New  Plant  and  Equipment 
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Sylvania  Glow  Modulator  Tubes 


help  bring  dramatic  on-the-spot  photos  to  your  newspapers 


Never  in  history  had  a  disas* 
ter  at  sea  been  witnessed  by 
so  many  people.  Millions 
watched  the  battle  of  the 
Flying  Enterprise  . .  .  vividly 
shown,  practically  blow  for 
blow,  on  front  pages  every¬ 
where. 

The  pictures  of  this  strug¬ 
gle  were  made  possible  by  the 
Sylvania  Glow  Modulator 
Tube,  which  forms  the  heart 
of  radiophoto  and  wirephoto 
receivers. 


The  unique  ability  of  this 
tube  to  vary  its  light  output 
intensity  at  a  15  kc  rate  also 
makes  it  valuable  for  oscillo¬ 
graph  timing  markers,  seis¬ 
mograph  recorders,  and 
psychological-eye-response 
equipment. 

For  complete  information 
about  the  Sylvania  Glow  Mod¬ 
ulator  Tube  write  Sylvania 
Electric  Products  Inc.,  De¬ 
partment  E-2603,  Emporium, 
Pennsylvania. 


Htre’t  How  tho  Glow  Modulator 
Holpt  Irltip  You  tho  Mcturos 

Picturot  wero  takon  from  airplanos 
and  flown  to  England.  Horo  thoy  wero 
Manned  by  a  facsimile  transmitter 
which  translated  the  tiny  black  and 
white  picture  elements  into  a  series  of 
electronic  impulses  which  were  sent 
over  the  Atlantic.  At  receiving  stations 
Sylvania  Glow  Modulator  Tubes  re¬ 
sponded  to  these  impulses  and  "paint¬ 
ed"  on  sensitized  paper  a  faithful 
reproduction  of  tho  originol. 


SYLVANIA 


JT 
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spending  to  its  record  |21.2  billion 
in  1952  is  by  no  means  uniform 
throughout  industry.  Increases 
will  range  from  100  percent  in 
some  fields  to  8  in  others. 

Electronics  is  up  near  the  top 
of  the  list,  companies  having  mili- 


Services  puli  exhibits 
to  conserve  funds  but  manu¬ 
facturers  snap  up  space 

Institute  of  radio  engineers’  1952 
National  Convention  and  Show  com¬ 
ing  up  March  3-6  at  New  York’s 
Waldorf  Astoria  and  Grand  Central 
Palace  represents  very  big  business 
indeed  and  will  have  widespread  in¬ 
fluence  upon  the  design,  production 
and  purchase  of  electronic  gear  in 
the  year  ahead. 

Registration  of  engineers,  mili¬ 
tary  brass  and  top  industry  man¬ 
agement  men  is  expected  to  exceed 
25,000  during  the  four-day  shindig 
publicizing  the  almost  overwhelm¬ 
ing  total  of  220  technical  papers,  to 
be  presented  at  43  separate  sessions 
split  between  hotel  and  two-block- 
distant  exhibit  hall.  Exhibitors 
signed  up  for  the  Palace  (including 
Electronics  and  Nucleonics)  total 
350  and  will  occupy  all  four  instead 
of  last  year’s  three  floors.  Ailing  the 
big  building  from  foundation  to 
roof.  Products  to  be  shown  are 
valued  at  $10,000,000. 


tary  contracts  and  subcontracts 
leading  the  parade  and  others  lag¬ 
ging.  Considering  our  industry 
overall,  the  opportunity  for  the 
sale  of  equipment  and  services  con¬ 
tributing  to  plant  expansion  and 
modernization  is  great. 


nUE  banquct-karnotar  ChozlM  E.  WU- 
■on.  D.  S.  Diradoi  oi  DainiM  Mobllixa- 
tion  and  former  prMldont  oi  Gonoral 
Electric.  He  will  be  oi  the  head  table, 
coincidentally,  when  GE'i  W.R.G.  Baker 
receives  the  Institute's  Medal  oi  Honor 


year’s  electronic-industry  affairs : 

IRE’S  1951  National  Convention 
in  New  York  registered  22,919 
people,  had  292  speakers  and  277 
exhibits.  Western  Electronic  Show 
in  San  Francisco  pulled  8,745 
people,  had  45  speakers  and  151  ex¬ 
hibits,  Electronic  Parts  Show  in 
Chicago  8,498,  20  and  204.  Audio 
Fair  in  New  York  hit  8,400  and  22 
and  93 — people,  papers  and  exhib¬ 
its;  Instrument  Society  of  America 
in  Houston  6,166  and  82  and  147 ; 
American  Institute  of  Electrical 
Engineers  in  New  York  3,334  and 
320  (no  exhibits) ;  Association  of 
American  Railroads  Communica¬ 
tions  Section  in  Quebec  604  and  18 
and  21;  IRE  Radio  Fall  Meeting  in 
Toronto  550  and  24  (no  exhibits) 
and  Society  of  Motion  Picture  and 
Television  Engineers  in  Hollywood 
500  and  65  (no  exhibits). 


^  Much  Manpower  Involved — Some 
idea  of  how  much  manpower  and 
money  is  directly  or  indirectly 
wrapped  up  in  the  convention  and 
show  may  be  gleaned  from  the 
following  facts  relative  to  last 


^Last-Minute  Switch — Six  weeks 
before  IRE  showtime,  the  Depart¬ 
ment  of  Defense  pulled  all  Service 
exhibits  out  of  the  Palace  floor  plan 
despite  the  usual  ‘no-charge’  dona¬ 
tion  of  space,  regretfully  informing 
the  Institute  that  the  cost  of  pre¬ 
paring,  shipping  and  manning  dis¬ 
plays  could  not  be  borne  in  view  of 
slashed  appropriations. 

Military  electronic  equipment  of 
an  unclassifled  nature  will  be 
displayed  by  manufacturers  in 
the  space  originally  reserved  for 
the  Army,  Navy  and  Air  Force, 
in  a  special  Institute-coordinated 
exhibit. 


March  IRE  Show  Sets  Stage  for  Big  Business  Year 


Color  TV  Field  Test  Underway  in  Philadelphia;  New  York  Next 


NTSC  program  uses  WPTZ 
and  WNBT.  Tests  go  to  Syra¬ 
cuse  soon 

Last  phase  in  the  development  of 
a  satisfactory  system  of  compatible 
color  television  appeared  to  be  at 
hand  as  the  National  Television 
System  Committee  began  fleld  tests 
in  Philadelphia  February  12th. 

According  to  RTM.4,  under  whose 
auspices  the  NTSC  has  been  exam¬ 
ining  compatible  systems  since 
1950,  FCC  staff  members  were  in¬ 
vited  to  view  the  images  on  Feb¬ 
ruary  16th,  with  facilities  provided 


by  the  Philco  Corporation.  The 
Philadelphia  tests  are  being  con¬ 
ducted  with  the  transmitter  of 
WPTZ,  on  channel  3. 

On  February  25th  the  tests  move 
to  New  York,  where  NBC-RCA, 
DuMont  and  Hazeltine  will  provide 
tests  signals  to  be  radiated  by 
WNBT,  channel  4,  and  by  the 
DuMont  uhf  experimental  trans¬ 
mitter.  After  a  period  of  about 
two  weeks,  the  test  locale  will 
shift  to  Syracuse,  where  a  General 
Electric  transmitter  at  Electronics 
Park  will  carry  the  signals  in  the 
vhf  band. 


►  Time,  Participants — The  tests 
on  WPTZ  and  WNBT  will  occur  for 
the  most  part  in  the  early  morning 
hours,  after  midnight,  since  FCC 
regulations  prohibit  the  experi¬ 
mental  use  of  commercial  stations 
during  regularly  scheduled  program 
hours.  The  DuMont  and  General 
Electric  stations,  being  experi¬ 
mental,  do  not  fall  under  this  ruling. 

All  manufacturers  of  tv  receivers, 
whether  or  not  they  are  members 
of  RTMA,  have  been  invited  to  take 
part  in  the  tests.  Although  no  list 
of  those  participating  thus  far  has 

(CofiHiiMd  on  poge  10) 
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SPRAGUE  ELECTRIC  COMPANY 


NORTH  ADAMS,  MASSACHUSETTS 


MEET  JAN-R-26A! 


Designed  to  withstand  the  rigid 
Characteristic  G  humidity  tests  of  the  most 
stringent  specification  of  them  all— JAN-R-26A— 
Sprague’s  new  Blue  Jacket  Wire-Wound  Resistors 
give  trouble-free  service  in  military  electronic 
and  electrical  equipment  exposed  to  extremely 
damp  climates ! 

These  outstanding  new  members  of  the 
Sprague  resistor  family  are  now  available  in  tab 
terminal  styles  RW29  through  RW39  in  wattage 
ratings  up  to  166  watts. 

You'll  find  the  complete  Blue  Jacket  Story 
with  performance  specifications  in  Engineering 
Bulletin  110,  just  off  the  press.  Get  your 
copy  without  delay. 


YOU’LL  KNOW  THESE  REMARKABLE  RESISTORS  BY 
THEIR  VITREOUS  ENAMEL  BRIGHT  BLUE  JACKETS 


Tttdtfflirk 
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been  officially  released,  it  is  under¬ 
stood  that  experimental  receivers 
built  by  Crosley,  General  Electric, 
Hazeltine,  Motorola,  Philco  and 
RCA  are  scheduled  for  the  Phila¬ 
delphia  tests,  and  at  least  four 
other  companies  were  expected  to 
test  their  receivers  later. 

►  How  the  System  Works — A  full 
technical  description  of  the  color 
signal  used  in  the  tests  has  appeared 
in  Electronics  (February,  1952, 
cover  and  p  88  and  96).  Reduced 
to  the  simplest  terms,  the  NTSC 
color  system  employs  two  signals, 
both  broadcast  within  the  standard 
6-megacycle  channel  occupied  by 
commercial  tv  stations.  One  of 
these  signals  is  identical  to  the 
standard  black-and-white  signal 
now  used  in  public  broadcasts. 
The  other  is  a  ‘color  carrier’  signal 
which  carries  the  color  information. 

Black-and-white  receivers  re¬ 
spond  only  to  the  first  signal  and 
hence  reproduce  the  color  program 
in  monochrome,  as  if  they  were 
tuned  to  a  black-and-white  trans- 


One  group  asks  easing  of 
order  M-%  for  theatre-tv 

No  additional  allocations  of  critical 
materials  for  color  tv  equipment 
can  be  expected  at  this  time,  NPA 
officials  told  tv  manufacturers  at  a 
second  industry-government  con¬ 
ference  February  8th. 

Objectors  to  the  M-90  order  con¬ 
tend  it  prohibits  production  of  a 
specific  item  and  is  unnecessarily 
restrictive  on  competitive  develop¬ 
ment.  NPA’s  view  is  that  color  tv_ 
is  an  adaptation  of  an  existing 
product  and  therefore  must  come 
under  the  general  allotments  for 
radio  and  television  receivers. 

►  I.abor  Drain  Discussed — Indus¬ 
try  estimates  of  the  drain  on  labor 
which  color  television  would  impose 
varied  considerably.  At  an  October 
meeting,  one  company  reported  that 
4  percent  of  its  engineers  were 
engaged  in  color  development  work. 
Today  the  same  firm  estimates  that 
if  commercial  color  equipment  were 
permitted  it  would  assign  16  percent 
of  its  engineers  to  it. 


mission.  Color  receivers  respond 
to  both  signals,  producing  a  black- 
and-white  image  on  which  are 
superimposed  the  color  values  trans¬ 
mitted  by  the  color  carrier. 

All  of  the  color  receivers  thus  far 
tested  use  tricolor  picture  tubes  of 
the  type  developed  by  RCA  (Elec¬ 
tronics,  p  86  May  1951).  This 
tube  has  a  viewing  screen  consist¬ 
ing  of  600,000  color  dots,  200,000 
for  each  of  the  three  primary  colors. 
Three  electron  beams  within  the 
tube  excite  dots  of  the  correspond¬ 
ing  color,  producing  three  super¬ 
imposed  images.  The  primary  col¬ 
ors  combine  to  reproduce  the  full 
gamut  of  colors  in  much  the  same 
manner  as  the  three  superimposed 
dye  images  in  Kodachrome  and 
Technicolor  film. 

►  End  Point — The  NTSC  field  tests 
will  subject  the  color  signal  to  16 
specific  tests  outlined  by  the  FCC, 
and  others  formulated  by  NTSC. 

Following  a  satisfactory  con¬ 
clusion  of  the  tests,  the  system  will 
be  referred  to  FCC. 


Industry’s  recommendations 
about  what  to  do  with  order  M-90 
range  from  outright  revocation  to 
retention  in  its  present  form.  A 
number  of  representatives  propose 
a  middle  course  .  .  .  amending  the 
order  to  prohibit  production  of 
home  color  tv  receivers  only.  This 
would  open  the  way  for  color  tele¬ 
vision  in  theatres  and  other  com¬ 
mercial  uses. 

UHF  TV  Transmitters 
Ready  in  Fall 

On  February  14,  at  a  Washington 
conference  of  broadcast  consultants, 
it  was  announced  that  RCA  is  ready 
for  the  tv  freeze-end  with  a  com¬ 
plete  line  of  uhf  transmitters  and 
receiving  equipment. 

Available  in  the  Fall,  a  one-kilo- 
watt  transmitter  at  $65,700  is  the 
basic  unit.  To  this,  an  amplifier  to 
increase  station  power  to  10  kilo¬ 
watts  can  be  added  for  $85,000. 
Purchasers  of  the  one-kilowatt  job 


may  establish  priority  for  the  high- 
power  amplifier.  Bought  together, 
cost  is  $135,000. 

An  antenna  that  provides  an  ef¬ 
fective  radiated  power  of  200  kilo¬ 
watts  will  be  available  in  Septem¬ 
ber.  Cost,  $17,900. 

►  For  Present  Receivers — A  series 
of  uhf  converter  units  will  be  avail¬ 
able  to  fit  conditions  in  different 
cities.  A  single-station  unit  costs 
about  $10,  a  two-station  adapter 
$25,  and  an  all-uhf-channel  unit  $50. 
A  combined  vhf-uhf  tuner  for  16 
channels  that  fits  certain  models  of 
present  set  production  is  available. 

Consultants  attending  the  semi¬ 
nar  at  the  Statler  Hotel  were  told 
that  RCA  facilities  will  be  made 
available  to  them  at  cost  for  making 
uhf  field-strength  measurements. 

Boomlet  in  Marine 
Radio  Business 

Acceptance  of  Safety 
Convention  to  change  FCC 
requirements 

A  FLURRY  of  new  equipment  busi¬ 
ness  in  the  maritime  radio  field  is 
forecast  now  that  fifteen  nations 
have  finally  accepted  the  Inter¬ 
national  Convention  for  the  Safety 
of  Life  at  Sea,  proposed  in  London 
in  1948.  Biggest  item  of  new  busi¬ 
ness  will  be  lifeboat  radiotele¬ 
graph  sets.  Next  are  radiotele¬ 
phones  for  cargo  ships  between 
500  and  1,600  gross  tons  with  no 
radio  at  present. 

Ships  of  United  States  registry, 
working  under  Federal  Communi¬ 
cations  Commission  rules,  are 
already  better  equipped  than  most. 

►  Many  After  Business — The  ‘Big 
Two’,  Mackay  Radio  and  Tele¬ 
graph  Co.,  IT&T  affiliate,  and 
Radiomarine  Corporation  of  Amer¬ 
ica,  branch  of  RCA,  hope  to  whack 
up  the  lion’s  share  of  the  lifeboat 
market,  despite  stiff  competition 
from  five  or  six  other  companies. 
A  feature  of  the  required  lifeboat 
rig  will  be  a  precision  automatic 
keyer  to  set  off  the  auto-alarm  of 
any  ship  within  range. 

More  competition  is  expected  in 

(ContimMS  oa  pa«t  14) 
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for  electronic  equipment 


Centralab  shows  you 
a  complete  line  of  Controls, 
Switches,  Capacitors  and  Printed  Pdectronic  Circuits 
in  the  smallest  sizes  and  in  the  ratinjjs 
needed  to  help  you  MINI  ATC  R I Z E  nearly  all 
types  of  Electronic  Equipment 


CENTRALAB  PARTS  CUT  DOWN 


Whatever  your  need  in  modem  miniature  size  controls, 
switches,  ceramic  capacitors  or  printed  electronic  circuits 
—  you’ll  find  Centralab  your  best  source  of  supply  .  .  . 
for  standard  components  or  special  adaptations.  For 
technical  bulletins  —  check  corresp>onding  numbers  in 
coupon  below.  For  engineering  assistance  write  factory 
direct  —  state  your  problem. 

MINIATURE  CONTROLS 

You  can  rely  on  Centralab  for  the  smallest  in  controls. 
The  Model  1,  illustrated  here  is  literally  the  standard  for 
the  hearing  aid  industry  —  where  small  size  and  smooth, 
noiseless,  reliable  performance  is  of  paramount  importance. 
What’s  more.  Model  1  controls  now  are  being  used  wide¬ 
ly  for  miniaturization  of  several  types  of  military  elec¬ 
tronic  equipment. 


OF  TV-AM-FM  AND 


Model  1  variable  resistor  —  a  truly  miniature  unit ...  no  bigger  than 
a  dime!  Available  in  standard  or  new  Hi-Torque  types  .  .  .  either  type 
with  or  without  off-on  switch.  Also  available  with  slot — front  or  rear— 
for  screw-driver  adjustment.  New  high  torque  units  will  hold  settings 
under  conditions  of  vibration  or  shock.  Check  No.  42-1)8  on  coupon. 


MINIATURE  CAPACITORS 

Centralab  ceramic  capacitors  make  possible  tremendous 
savings  in  space;  many  of  them  are  l/7th  the  size  of 
ordinary  capacitors.  This  is  particularly  important  where 
new  design  requirements  call  for  less  bulk.  What’s  more, 
they  provide  a  permanence  never  before  achieved  with  old- 
fashioned  paper  or  mica  condensers.  The  ceramic  body 
provides  imperviousness  to  moisture,  plus  unmatched  ability 
to  withstand  temperatures  generally  encountered  in  electri¬ 
cal  apparatus.  You  can  rely  on  Centralab  ceramic  capacitors 
for  close  tolerance,  high  accuracy,  low  power  factors,  and 
temperature  compensating  qualities  as  required. 


PRINTED  ELECTRONIC  CIRCUITS 

Printed  Electronic  Greuits  are  complete  or  partial  circuits 
(including  all  integral  circuit  conn^ions)  consisting  of 
pure  metallic  silver  and  resistance  materials  fired  to  CRL’s 
famous  Steatite  or  Ceramic-X  and  brought  out  to  conven¬ 
ient,  permanently  anchored  external  leads.  They  provide 
miniature  units  of  widely  diversified  circuits — from  single 
resistor  plates  to  complete  sjjeech  amplifiers.  No  other 
modern  electronic  development  offers  such  tremendous 
time  and  cost  saving  advantages  in  low-power  applications. 
Important  to  note:  All  PEC’s  illustrated  are  developed 
for  standard  applications.  Numerous  other  circuit  com¬ 
plements  can  be  furnished  for  volume  requirements. 


New  Model  3  Ampec  —  a  sub  82%  less  soldered  connections 

miniature  3  stage  speech  am-  with  Vertical  Integrator  ...  in 

plifier . . .  dimensions;  1-1/32*  assembly  of  TV  vertical  inte- 

z  15/16*  X  11/32*.  Check  grator  networks ...  reduces  16 

coupon  for  Technical  Bulletin  soldered  connections  to  3 1 

42-130.  Technical  Bulletin  42-126. 


Cot^ination  Series  30  miniature  Same  combination  unit  as  shown 

swftth  unit  with  dual  concentric  at  left,  except  that  Model  2  variable 

shall  —  permits  independent  op-  resistor  is  mounted  at  rear  of  min- 

eratkm  of  switch,  on-on  switch,  iature  switch.  Position  of  resistor 

and  blodel  2  variable  resistor.  provides  convenience  of  wiring. 

Also  available  with  dual  switches  operated 
independently  with  dual  concentric  shafts. 


SIZE-SPACE-WEIGHT-  AND  CDS! 

MILITARY  ELECTRONIC  GEAR 


*  MINIATURE  SWITCHES 

Centralab’s  new  miniature  Series  20  and  Series  30  switches 
'  have  been  specifically  designed  to  meet  the  modem  trend 
toward  greatly  reduced  size  for  high-frequency,  low-cur¬ 
rent  applications.  Extremely  compact  design  and  small 
size,  plus  availability  of  separate  sections  and  index  as¬ 
semblies,  provide  an  adaptability  that  is  invaluable  to 
design  engineers  and  nunufacturers.  For  complete  infor¬ 
mation  on  the  new  Centralab  Miniature  Series  20  and 
Series  30  Switch  line . . .  multi-pole,  multi-position,  multi- 
seaion  models  or  combinations  with  attached  line  switches 
and  variable  resistors,  mail  the  coupon  ay.  Maaufac- 
turtr’s  samples  promptly.  Bulletins  <  .63  and  42-164. 


New  Cen^lab  Series  20  miniature  Here’s  standard  Series  20  miniature 

switch,  single  steatite  section.  switch  with  standard  shaft  and 

Available  in  2  to  1 1  positions  with  phenolic  section  with  off -on  switch 
stops,  or  12  position  continuous  ro-  added.  Also  available  with  muki- 
tation — and  with  multiple  sections.  pie  sections. 


NEW  Eyelet-Mounted  Feed¬ 
through  Ceramic  Capacitors  are 
exceptionally  small.  Opacities 
range  from  2}  to  3000  mmf..  Volt¬ 
age  rating.  300  V.  D.  C.  W. 
Check  No.  EP-13  in  coupon. 


f  1  I 


Centralab's  Type  830  high  voltaM  ceramic  ca¬ 
pacitors  are  especially  designed  tor  high  volt¬ 
age,  high  frequency  circuits.  Centralab’s  Type 
930  high  accuratj  ceramic  capacitors  are  espe¬ 
cially  d^eloped  for  exacting  electronic  applica¬ 
tions.  Bulletins;  42-102  and  42-123. 


Ceramic  Disc  Hi-Kap  Capacitors  have  very  high  uim'  in 
extremely  small  size.  Bulletin  No.  42-4R.  TC  Tubulars  i 
perature  Compensating)  —  TCZ  units  show  no  ,i(  icity 
change  over  wide  range  of  temperature;  TCN’s  vary  i  t(i 
tance  according  to  temperature.  Bulletin  No.  42-18.  BC  (By¬ 
pass  Coupling)  Tubulars  .  .  .  well  suited  to  general  uusic 
use.  Bulletin  No.  42-3. 


V 


30%  less  soldered  connections 
with  Centralab’s  new  Pendet . . . 
3  capacitors  and  4  resistors  in 
a  single  plate... couples  diode- 
triode  and  pentode  tubes  in 
output  stage  of  AC-DC  sets. 
Xedinical  Bulletin  42-149. 


30%  less  soMereiTroonections 
with  Centralab’s  Audet  .  .  . 
furnishes  all  values  of  all  com¬ 
ponents  generally  found  in  the 
output  stage  of  AC-DC  radio 
receivers.  Technical  Bulletin 
42-129. 


Tiny  plate  capacitor,  resistor, 
and  resistor-capacitor  units. 
Readily  fit  all  types  of  minia¬ 
ture  and  portable  electronic 
equipment.  Technical  Bulletin 
42-24. 


Cen^alab 
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the  radiotelephone  field,  where  a  Clu^fronirc  Nn 

large  number  of  manufacturers  tlCCironiCS  1^0 

are  already  supplying  equipment  RnttlAnArIr 
for  small-craft  operations  around 

two  megacycles  (off  the  high-fre-  Industry  was  turning  out  elec- 
quency  end  of  the  broadcast  band),  tronic  equipment  for  the  Navy  at 
RMCA  and  Mackay  spokesmen  the  rate  of  $1.5  billion  annually  at 
point  out  that  while  the  provisions  the  end  of  1951.  By  July  1,  1962 
of  the  international  agreement  (beginning  of  the  1953  military 
are  known,  the  FCC,  which  calls  fiscal  year)  production  is  expected 
the  tune  for  U.  S.  manufacturers, 
has  not  yet  issued  rules  or  set 
specifications.  Even  though  the 
Convention  comes  into  force  in 
November,  it  may  take  another 
couple  of  years  to  run  the  gamut 
of  design,  type  approval  and  manu- 
facture-during-shortages. 


to  double,  according  to  Captain 
W.  I.  Bull,  Chief  of  the  Electronics 
Division,  Office  of  Naval  Materiel. 

Production  of  electronic  equip¬ 
ment  for  the  Navy  is  27  percent  be¬ 
hind  schedule.  This  constitutes  no 
bottleneck,  however,  since  new 
ships,  airplanes  and  shore  installa¬ 
tions  are  not  yet  ready  to  receive 
their  full  complement  of  equipment. 


JTAC  Surveys  Crowded  Radio  Spectrum, 
Recommends  Conservation  Measures 

Report  by  25  experts  compares 
present  allocations  with  ideal 


men’s  language,  the  report  traces 
the  history  of  radio  regulation  since 
the  turn  of  the  century,  and  defines 
the  facts  of  nature  (propagation 
characteristics)  which  must  be 
recognized  in  assigning  spectrum 
space. 

►  Action  Urged— JTAC  brashly 
sets  out  an  ideal  allocation  which 
would  make  best  use  of  available 
facilities,  on  the  assumption  that 
the  existing  channels  could  be  re¬ 
assigned  without  reference  to  the 
past.  The  existing  allocation  is  then 
compared  with  the  ideal  and  the 
less-than-ideal  practices  of  the  pres¬ 
ent  are  subjected  to  rational  criti¬ 
cism. 

A  specific  program  for  ameliora¬ 
tion  of  present  difficulties  is  pre¬ 
sented  under  the  title  “Dynamic 
Conservation”,  The  proposed  pro¬ 
gram  notes  the  unavoidable  handi¬ 
caps  imposed  by  concentrations  of 
population  and  propagation  vagar¬ 
ies,  but  lists  specific  technical  and 
economic  measures  which  should, 
in  JTAC’s  view,  be  adopted  at  once 
by  the  FCC  and  similar  agencies 
throughout  the  world. 

Plans  for  reproducing  the  report 
for  worldwide  distribution,  possibly 
in  book  form,  were  discussed  at  the 
February  16th  meeting  of  JTAC. 

>  Men  Behind  Report  —  Among 
those  contributing  to  the  report 
were  Haraden  Pratt,  now  Telecom¬ 
munications  Adviser  to  President 
Truman,  Philip  Siling,  RCA  Fre¬ 
quency  Bureau  head,  and  Donald 
G.  Fink,  Electronics  editor,  who 
headed  the  JTAC  subcommittee. 

Consultants  appointed  to  JTAC 
for  the  project  included  J.  H.  Del- 
(CmNumS  m  pag*  It) 


Government  Relations 
Unit  Set  Up  By  RTMA 

Establishment  of  a  government- 
relations  division  to  deal  with  the 
problems  of  electronics  manufac¬ 
turers  handling  government  con¬ 
tracts  is  announced  by  the  reorgan¬ 
ized  Transmitter  Division  of  the 
Radio-Television  Manufacturers 
Association.  The  new  division, 
headed  by  Ben  Edelman,  Western 
Electric,  will  also  aid  companies 
from  other  fields  now  turning  to 
electronics  manufacturing. 


Soon  to  be  issued  by  the  Joint  Tech¬ 
nical  Advisory  Committee  (RTMA- 
IRE)  is  a  250-page  magnum  opus 
titled  “Conservation  of  the  Radio 
Spectrum”,  which  spells  out  the 
status  quo  of  the  multi-billion-dollar 
radio-tv  industry.  It  predicts  a 
stagnant  future  if  present  alloca¬ 
tion  practices  are  continued. 

The  six-part  report  was  compiled 
by  a  three-man  subcommittee  as¬ 
sisted  by  five  consultants  and  17 
additional  contributors,  each  of 
whom  rates  as  an  expert  in  some 
part  of  the  field.  Written  in  lay- 


INDUSTRIAL  TELEVISION  HELPS  SELL  NEW  CARS 


Daolan  and  solMman  in  th«  iampackad  1,200-saat  ballroom  oi  AtlonUe  City's  Holsl 
Traymors  tow  thsir  19S2  lins  for  ths  liist  timo  on  a  lS-by-20-ioot  tbsotrs-tv  scrssn. 
Tbs  cars  wars  tslsvisad  ovsr  a  closad  circuit  from  a  naarby  garaqa  by  daft  to 
right)  Ford's  lohruton  and  Bsachom.  RCA-Viclor's  Doug  Dsakins 
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(Advertisement) 

New  BARRY  Products 
on  Display  at  I.  R.  E.  Show 
Booths  28-1-283 


•AtITMOVNTS  K>l  ASSUIID  CONTIOL  OF  SHOCK  AND  VIKRATION 


Watertown,  Mass.,  Feb.  1,  1952  — 
New  equipment  for  isolating  vibra¬ 
tion,  controlling  shock,  and  perform¬ 
ance-testing  vibration  isolators  and 
shock  mounts  themselves,  will  be 
shown  in  operation  at  the  Barry 
exhibit  on  the  second  floor  of  the 
e:<hibition  hall,  during  all  of  the  1952 
I.  R.  E.  show. 


can  YOim  equipment  stand  the  shock 
of  carrier  landinqs?  Barrymouats  tat! 


All'Metl  Barrymounts. 

A  complete  line  of  All-Metl  unit 
isolators,  and  of  equipment  mounting 
bases  incorporating  these  isolators  for 
all  JAN-standard  sizes  of  electronic 
equipment,  will  also  be  exhibited. 
Data  on  the  performance  character¬ 
istics  of  these  mounts,  which  are 
specifically  designed  to  withstand  ex¬ 
tremes  of  high  and  low  temperature, 
will  be  available  to  those  interested. 


Ruggedized  Mounts  and  Bases. 

Ruggedized  versions  of  Barry- 
mounts  and  bases,  in  the  All-Metl 
and  Air-Damped  types,  will  be  shown. 
These  units  meet  the  latest  military 
specifications  for  protection  against 
shock.  They  are  designed  to  hold 
mounted  equipment  securely  through 
the  most  severe  shocks  encountered 
in  the  operation  of  carrier-based  air¬ 
craft,  and  even  in  crash  landings. 

Miniaturized  Vibration  Isolators. 

In  line  with  the  current  trend  to¬ 
ward  smaller  and  smaller  airborne 
equipment,  Barry  engineers  have  de¬ 
veloped  a  line  of  miniature  isolators. 
These  are  available  in  both  the  All- 
Metl  and  the  Air-Damped  types,  and 
combine  maximum  performance  with 
minimum  loss  of  space.  They  will  be 
on  display,  together  with  special  bases 
available  to  incorporate  them. 

Shock  Test  Machine. 

A  working  demonstration  of  the 
new  Model  20-VI  Impact-shock  Test¬ 
ing  Machine  will  be  conducted  at 
frequent  intervals.  This  will  enable 
visitors  to  see  for  themselves  what  is 
involved  in  laboratory  tests  of  vibra¬ 
tion  isolators,  shock  mounts,  and 
mounted  equipment.  Experienced 
Barry  Personnel  will  be  on  hand 
at  all  times  to  demonstrate  and  dis¬ 
cuss  the  apparatus,  and  to  answer 
questions  about  the  control  of  shock 
and  vibration. 


(MiW  N«v|f  ^fcoNirapli 


New  military  specifica¬ 
tions  for  all  services  re¬ 
quire  ruggedization  of 
your  equipments  with 
their  mountings. 


Ruggedized  Air-damped  and  All-Metl  Barrymounti  and 
mounting  bases  are  now  available  to  meet  the  shock  test 
requirements  of  specifications  MIL-T-5422  (Aer),  MIL-E-S272 
(USAF),  and  Af^E-19.  These  mountings  hold  your  equipment 
securely  and  maintain  uniform  performance  characteristics 
even  after  the  repeated  shock  of  many  aircraft  carrier  landings. 

For  full  information  about  Barrymounts  and  bases,  write 
today  for  your  free  copy  of  each  of  these  Barry  catalogs: 

Catalog  #524— Ruggedized  Barrymounts  and  ruggedized 
mounting  bases. 

Catalog  #523 — Air-damped  Barrymounts  and  mounting 
bases. 

Catalog  #509 — All-Metl  Barrymounts  and  mounting  bases. 
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Italian  TV  Approved 


linger,  generally  regarded  as  dean 
of  propagation  specialists  here  and 
abroad,  G.  C.  Southworth  of  the 
Bell  Labs,  A.  F.  Van  Dyck  of  RCA 
and  former  IRE  President,  Trevor 
H.  Clark,  now  of  Southwestern  Re¬ 
search  Institute,  and  James  P. 
Veatch,  former  FCC  engineer  now- 
manager  of  the  RCA  Frequency 
Bureau  in  Washington. 

The  roster  of  JTAC  members, 
who  approved  the  report  unani¬ 
mously  included  I.  J.  Kaar,  chair¬ 
man,  Ralph  Bown,  vice-chairman, 
A.  V.  Loughren,  T.  T.  Goldsmith, 
Jr.,  D.  B.  Smith,  J.  V,  L.  Hogan, 
D.  G.  Fink  and  P.  F.  Siling. 


Price  of  glass  envelopes 
appears  to  be  the  motivating 
force  behind  the  move 

Sylvania  late  last  month  startled 
the  tv  industry  by  quietly  offering 
its  dealers  a  trade-in  allowance, 
ranging  from  $2.25  to  $5.25,  on 
used  picture  tubes.  First  move  by 
a  major  tube  maker  along  these 
lines,  the  announcement  came  in  for 
close  scrutiny  by  other  leading 
manufacturers,  many  of  whom  had 
been  toying  with  the  idea.  National 
Union  immediately  followed  suit. 
Others  appear  to  be  on  the  verge  of 
doing  so. 

The  story  behind  the  news  is 
this: 

Independent  firms  scattered 
around  the  country  have  profitably 
salvaged  many  picture  tubes  for 
distributors,  dealers  and  consumers 
by  (1)  reactivating  tired  electron- 
emitting  cathodes,  electrically 
‘flashing’  them  from  the  outside 
base  pins,  (2)  removing  gas  by 
breaking  the  vacuum  seal  and  re¬ 
pumping,  and  reactivating  cathodes 
by  electro-chemical  means,  or  (3) 
removing  everything  from  the  glass 
envelope,  cleaning  it,  and  putting  in 
a  new  electron  gun  and  phosphor 
screen.  W 

►  Rebuilts  Compete — 'I'here  is  con¬ 
siderable  technical  doubt  as  to  the 
efficacy  of  the  first-mentioned 
method  of  extending  tube  life  and 
a  widespread  difference  of  opinion 
among  engineers  even  regarding 


Italian  authorities  have  approved 
a  television  broadcasting  license  for 
the  RAI  (Radio  Audizioni  Italiane), 
a  private  company,  on  condition  it 
come  under  direct  state  control. 

RAI  expects  to  set  up  television 
service  within  eighteen  months  in 
Turin,  Milan  and  Rome.  TV  service 
by  1957  is  expected  to  cover  an  area 
of  56,000  square  miles  with  a  popu¬ 
lation  of  26  million. 

The  standards  for  television 
broadcasting  in  Italy  will  be  625- 
lines,  25  pictures  per  second. 


the  second.  But  the  third  method 
really  disturbs  tube  makers. 

Glass  envelopes  represent  a  sub¬ 
stantial  part  of  the  cost  of  picture 
tubes,  and  suppliers  have  been 
slow  to  reduce  it.  Most  manufac¬ 
turers  have  for  some  time  re¬ 
worked  the  good  envelopes  of 
tubes  rejected  during  production 
for  internal  faults,  saving  the  con¬ 
sumer  up  to  25  percent  by  so  doing. 
Where  the  glass  itself  is  not 
damaged  a  rebuilt  tube  may  con¬ 
ceivably  be  as  good  or  better  than 
a  new  one,  depending  upon  the 
skill  of  the  builder;  and  some 
shops  are  now  selling  rebuilts  as 
low  as  $1  per  tube  inch,  about  50 
percent  of  the  prevailing  new-tube 
lists,  largely  because  they  buy 
their  glass  cheap. 

Rebuilt  picture  tubes  are  thus 
competing  with  new  ones  in  the 
replacement  market. 

►  Tube-Makers  Fight  Back  — 
Whether  or  not  major  manufactur¬ 
ers  establishing  a  picture-tube 
trade-in  policy  will  actually  re-use 
many  of  the  glass  envelopes  so  ob¬ 
tained  remains  to  be  seen.  There 
is  no  shortage  of  new  envelopes, 
so  their  price  will  probably  be  the 
determining  factor. 

The  apparent  reason  for  buying 
up  used  tubes  is  to  remove  them 
from  the  reach  of  firms  that  do  not 
obliterate  the  original  maker’s 
name  when  rebuilding,  a  common 
practice  currently  under  investi¬ 
gation  by  a  battery  of  corporation 
and  Association  lawyers. 


Except  insofar  as  the  acceptance 
of  trade-ins  implies  a  cut  price, 
there  does  not  appear  to  be  any 
desire  on  the  part  of  major  manu¬ 
facturers  to  start  a  tv  picture-tube 
price  war  among  themselves. 


Industry  has  asked  “what  happens 
to  drafted  engineers’’  and  raised 
another  question — “will  my  engi¬ 
neer  use  his  talents  in  military 
service?”  Electronics  can  supply 
management  with  an  answer  to 
these  questions  after  talking  to 
Colonel  Thomas  A.  Pitcher,  Com¬ 
manding  Officer,  Fort  Monmouth, 
Officer  Candidate  School. 

Army’s  reopening  of  Signal  Corps 
OCS  provides  the  opportunity  for 


Oiiiear  Caodldata  WUUam  Folond.  ior- 
marly  with  the  Ball  Syitam  in  Miuouri 
and  a  gradual*  oi  UniTanity  of  Mis- 
tourl,  is  on*  oi  Ih*  anginaara  graduat¬ 
ing  as  2nd  liautanant  this  month  at  Fort 
Monmouth  Signal  Corps  Oiiicar  Candi¬ 
dal*  School.  Folond  Is  shown  hsr*  tun¬ 
ing  an  SCR  499  as  port  oi  his  communi¬ 
cations  cantor  training 

drafted  technical  men  to  become 
engineering  officers  and  receive  as¬ 
signments  in  line  with  their  civilian 
occupations. 

Of  the  140  candidates  graduating 
this  month,  5  percent  hold  college 
engineering  degrees;  16  percent 
have  had  two  or  more  years  of  col¬ 
lege  but  did  not  receive  a  degree, 
and  26  percent  have  had  electronic 
experience  or  training  in  private 
industry. 

►  Training  Provided— Taking  22 
weeks  of  rigid  training,  one  por- 

(Continued  eii  p  II) 


TV  Picture-Tube  Trade-In  Plans  Stir  Industry 


What  Happens  To 
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tion  of  instruction  entails  345 
hours  of  Signal  Subjects.  Then 
49  hours  are  spent  in  learning  the 
complete  operation  of  a  communi¬ 
cations  center;  44  hours  cover 
radio  theory;  30  hours  are  given 
in  ac-dc  theory,  while  the  remain¬ 
ing  222  hours  are  given  over  to 
allied  subjects  in  the  electronics 
fields.  Upon  completion  of  the 
academic  courses,  the  candidate 
spends  a  week  in  the  field  under 
simulated  'official  assignment.’ 


►  Tip  To  industry — If  you  have  an 
engineer  or  technician  about  to  be 
drafted  into  the  Army  he  should 
complete  basic  training  (13  weeks) 
and  then  apply  for  admittance  to 
Officer  Candidate  School  (speci¬ 
fying  the  Signal  Corps)  if  he  meets 
these  requirements:  18J— 28  years 
of  age,  at  least  a  completed  high 
school  education  (college  will 
count  more  toward  admittance), 
and  a  good  moral  character  and 
mental  ability. 


U.  S.  Radio  Set  Exports 
Up  103  Percent 

Report  just  released  by  the  Foreign 
Section,  Electronics  Division,  NPA, 
reveals  that  exports  of  radio  sets  to 
foreign  countries,  in  1961,  increased 
103  percent  over  the  previous  year. 

Of  67  countries  supplying  in¬ 
formation  for  the  report,  twenty- 
eight  indicate  their  principal  source 
of  supply  of  radio  sets  is  the  U.  S. 
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What's  Behind  the  Figures — RTMA  Monthly  Radio-TV  Set  Production 


First  of  a  series  of  fuller  expla¬ 
nations  of  ELECTRONICS'  sta¬ 
tistics 

IN(}UIRI£S  from  readers  indicate  a 
desire  to  know  the  basis  of  the  sta¬ 
tistics  reported  monthly  on  the 
“Figures  of  the  Month”  page  (p  4). 
Accordingly,  following  the  state¬ 
ment  last  month  describing  the 
Electronics  Output  Index  graph,  the 
editors  have  prepared  a  .series  of 
brief  explanations  of  the  various 
other  entries  on  that  page. 

First  of  the  eleven  divisions  on 
the  page  beneath  the  graph  is 
“Radio  Set  Production”,  which  lists 
the  monthly  production  reports  of 
the  Radio-Television  Manufacturers 
Association.  The  RTMA  release  fsi 
broken  into  four  categories :  tv  sets 
of  all  types  including  combinations; 
home  radio  sets;  battery  portable 
sets;  and  auto  sets.  The  figures  are 


compiled  under  the  direction  of 
W.  F.  Long,  RTMA  Director  of  Sta¬ 
tistics  in  the  Washington  office  of 
the  Association.  They  comprise  pro¬ 
duction  reports  of  RTMA  member 
companies  for  the  month  in  ques¬ 
tion,  and  are  today  adjusted  to  in¬ 
clude  the  production  of  the  entire 
industry,  including  manufacturers 
not  members  of  RTMA.  Prior  to 
January  1950,  the  figures  represent 
production  of  RTMA  member  com¬ 
panies  only. 

The  figures  represent  production 
over  four-  or  five-week  periods,  de¬ 
pending  on  the  length  of  the  month. 
Consequently,  production  for  the 
current  month  cannot  always  be 
compared  directly  with  that  of  the 
previous  month  or  the  same  month 
a  year  ago.  (The  same  caution  ap¬ 
plies  to  comparisons  between  set 
production  for  a  given  month  and 
set  sales,  listed  immediately  be¬ 
neath,  in  the  same  or  a  later  month. 


There  is  normally  a  lag  between 
production  and  sales  of  the  order  of 
several  weeks  to  several  months 
even  when  sales  are  brisk.  More¬ 
over,  differences  between  produc¬ 
tion  and  sales  result  when  sets  are 
put  into  or  taken  out  of  inventory 
in  manufacturer’s  or  distributor’s 
warehouses. 

►  Detailed  Breakdown — Plotted  in 
the  accompanying  diagrams  are  pro¬ 
duction  figures  reported  by  RTMA 
in  past  years.  The  post-war  period 
1946-1951  is  charted  in  the  bar  dia¬ 
gram.  Tv  production  started  in 
1946  with  a  mere  6,000  sets,  rose  in 
1950  to  over  7  million,  and  fell  back 
as  consumer  demand  slackened  to 
about  5.25  million  last  year.  Radio 
set  production  (home,  portable  and 
auto  sets  combined)  was  highest  im¬ 
mediately  following  the  war,  has 
since  fallen  off  to  about  two  thirds 

(CoiitiiiHcd  e«  page  20) 
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Hundrtds  of  Joftns^ phasing  installations  or*  on  the  oir  —  to  stoy  —  for  yov  con 
depend  on  JOK^tTON  for  the  best!  Designed  especially  for  yoar  stotion,  and  incor¬ 
porating  tljp'^coninicndations  of  your  consulting  engineers,  JOftNSON  phosing 
eqvig^ern  offers  o  host  of  advantages.  It  hos  optimum  circuit  design,  heavier  com- 
'pSnents,  outomatic  switching  from  directional  to  non-directional  operation,  and  others. 


OTHER  JOHNSON  BROADCAST  EQUIPMENT 


•  Adjustable  Phase  Sampling  Loops 

•  Isolation  Filters 

•  Sampling  Lines 

•  FM  and  AM  Concentric  Lines 

•  Fixed  Capacitors 

•  Variable  Capacitors 

•  Standing  Wove  Indicators 

•  R  F  Contactors 


•  Tower  Lighting  Filters 

•  Transmission  Line  Supports 

•  Pressurized  Capacitors 

•  Neutralizing  Capacitors 

•  Fixed  Inductors 

•  Variable  Inductors 

•  Feed-Thru  lowl  Assemblies 

•  Moke  Before  Break  Switches 


Typicol  Johnson  AntoiHM 
Phasing  Eqnipmont 


Write  for  spocHk  informatioH  diroctfy  or  through  your  contuliing  engineer 


ELECTRONICS  — Atorch,  1952 


19 


INDUSTRY  REPORT— Continued 


tion  of  instruction  entails  345 
hours  of  Signal  Subjects.  Then 
49  hours  are  spent  in  learning  the 
complete  operation  of  a  communi¬ 
cations  center;  44  hours  cover 
radio  theory;  30  hours  are  given 
in  ac-dc  theory,  while  the  remain¬ 
ing  222  hours  are  given  over  to 
allied  subjects  in  the  electronics 
fields.  Upon  completion  of  the 
academic  courses,  the  candidate 
spends  a  week  in  the  field  under 
simulated  'official  assignment.’ 


►  Tip  To  Industry — If  you  have  an 
engineer  or  technician  about  to  be 
drafted  into  the  Army  he  should 
complete  basic  training  (13  weeks) 
and  then  apply  for  admittance  to 
Officer  Candidate  School  (speci¬ 
fying  the  Signal  Corps)  if  he  meets 
these  requirements:  18J— 28  years 
of  age,  at  least  a  completed  high 
school  education  (college  will 
count  more  toward  admittance), 
and  a  good  moral  character  and 
mental  ability. 


U.  S.  Radio  Set  Exports 
Up  103  Percent 

Report  just  released  by  the  Foreign 
Section,  Electronics  Division,  NPA, 
reveals  that  exports  of  radio  sets  to 
foreign  countries,  in  1961,  increased 
103  percent  over  the  previous  year. 

Of  67  countries  supplying  in¬ 
formation  for  the  report,  twenty- 
eight  indicate  their  principal  source 
of  supply  of  radio  seta  is  the  U.  S. 
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What's  Behind  the  Figures — RTMA  Monthly  Radio-TV  Set  Production 


First  of  a  series  of  fuller  expla¬ 
nations  of  ELECTRONICS'  sta¬ 
tistics 

Inquiries  from  readers  indicate  a 
desire  to  know  the  basis  of  the  sta¬ 
tistics  reported  monthly  on  the 
“Figures  of  the  Month”  page  (p  4). 
Accordingly,  following  the  state¬ 
ment  last  month  describing  the 
Electronics  Output  Index  graph,  the 
editors  have  prepared  a  aeries  of 
brief  explanations  of  the  various 
other  entries  on  that  page. 

First  of  the  eleven  divisions  on 
the  page  beneath  the  graph  is 
“Radio  Set  Production”,  which  likts 
the  monthly  production  reports  6f 
the  Radio-Television  Manufacturers 
Association.  The  RTMA  release  is 
broken  into  four  categories :  tv  sets 
of  all  types  including  combinations ; 
home  radio  sets;  battery  portable 
sets;  and  auto  sets.  The  figures  are 


compiled  under  the  direction  of 
W.  F.  Long,  RTMA  Director  of  Sta¬ 
tistics  in  the  Washington  office  of 
the  Association.  They  comprise  pro¬ 
duction  reports  of  RTMA  member 
companies  for  the  month  in  ques¬ 
tion,  and  are  today  adju.sted  to  in¬ 
clude  the  production  of  the  entire 
industry,  including  manufacturers 
not  members  of  RTMA.  Prior  to 
January  1950,  the  figures  represent 
production  of  RTMA  member  com¬ 
panies  only. 

The  figures  represent  production 
over  four-  or  five-week  periods,  de¬ 
pending  on  the  length  of  the  month. 
Consequently,  production  for  the 
current  month  cannot  always  be 
compared  directly  with  that  of  the 
previous  month  or  the  same  month 
a  year  ago.  (The  same  caution  ap¬ 
plies  to  comparisons  between  set 
production  for  a  given  month  and 
set  sales,  listed  immediately  be¬ 
neath,  in  the  same  or  a  later  month. 


There  is  normally  a  lag  between 
production  and  sales  of  the  order  of 
several  weeks  to  several  months 
even  when  sales  are  brisk.  More¬ 
over,  differences  between  produc¬ 
tion  and  sales  result  when  sets  are 
put  into  or  taken  out  of  inventory 
in  manufacturer’s  or  di.stributor’s 
warehouses. 

►  Detailed  Breakdown — Plotted  in 
the  accompanying  diagrams  are  pro¬ 
duction  figures  reported  by  RTMA 
in  past  years.  The  post-war  period 
1946-1951  is  charted  in  the  bar  dia¬ 
gram.  Tv  production  started  in 
1946  with  a  mere  6,000  sets,  rose  in 
1950  to  over  7  million,  and  fell  back 
as  consumer  demand  slackened  to 
about  5.25  million  last  year.  Radio 
set  production  (home,  portable  and 
auto  sets  combined)  was  highest  im¬ 
mediately  following  the  war,  has 
since  fallen  off  to  about  two  thirds 
(CoiitiiiHad  on  poye  20) 
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HHndrcds  of  Jalintoir  phasing  installations  art  on  the  air  —  to  stay  —  for  yo«  can 
dtptnd  on  JOH^tSDN  for  tkt  best!  Designtd  especially  for  yoor  stotion,  ond  incor¬ 
porating  tt^recommendations  of  yoor  consulting  engineers,  JOHNSON  phasing 
equipstm  offers  o  host  of  advontoges.  It  has  optimum  circuit  design,  heoTier  com- 
-^n^nts,  outomotic  switching  from  directional  to  non-directionol  operation,  ond  others. 


OTHER  JOHNSON  BROADCAST  EQUIPMENT 


•  Tower  Lighting  Filters 

•  Transmission  Line  Supports 

•  Pressurized  Copocitots 

•  Neutralizing  Capacitors 

•  Fixed  Inductors 

•  VorioMe  Inductors 

•  Feed-Thru  howl  Assemblies 

•  Moke  leforo  Brook  Switches 


•  Adjustable  Phase  Sampling  Loops 

•  Isolotioa  Filters 

•  Sampling  Lines 

•  FM  and  AM  Concentric  Lines 

•  Fixed  Capacitors 

•  Variable  Copacitors 

•  Standing  Wove  Indicators 

•  R  F  Contactors 


Typical  Johnson  Antonno 
Phasing  Equipmont 


Write  for  specific  information  dinctly  or  through  your  consufting  togintor 


Interior  view  of 
Phasing  Equipmant 
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its  peak  level.  The  total  production 
of  radio  and  tv  sets  combined,  noted 
at  the  right  of  each  bar,  fell  to  a 
low  of  9.6  million  in  1949,  reached 
a  peak  of  22  million  in  1950,  and 
dropped  to  18  million  in  1951. 

The  trend  chart  for  the  period 
1950-51  shows  the  production  of  tv, 
home,  auto  and  portable  sets  by 
months.  It  is  generally  believed  that 
the  slump  of  the  spring  and  summer 
in  1951  applied  primarily  to  tv  sets, 
but  the  chart  shows  that  production 
of  all  classes  of  sets  suffered  in 
about  the  same  proportion  during 
that  period.  The  production  records 
of  tv  and  home  radio  sets  follow  al¬ 
most  identical  patterns  during  this 
two-year  period. 

The  trend  chart  also  shows  the 
interesting  fact  that  industry  pro¬ 
duction  levels  at  the  start  of  1952 
were  very  closely  the  same,  in  all 
classes  of  sets,  as  at  the  start  of 
1950. 


First  Surplus  Show  sees 
$$$$$  and  goods  change 
hands 

Surplus  business  is  here  to  stay, 
says  Morris  Cohen,  vice-president 
of  the  Institute  of  Surplus  Dealers. 
Backing  his  statement  were  thou¬ 
sands  of  people  who  roamed 
through  the  first  cooperative  exhibit 
the  dealers  have  held,  in  New  York. 
Value  of  products  shown 
^  amounted  to  over  $100  million,  ac- 
'  cording  to  the  Institute.  Some  mili- 
i  tary  equipment  was  offered  at  as 
I  low  as  1  percent  of  its  initial  cost. 

I  With  all  the  bustle  and  appear- 
I  ance  of  big  deals  in  the  making,  few 
I  of  the  businessmen  on  hand  at  the 
^  show  were  willing  to  discuss,  for 
publication,  how  business  was  go¬ 
ing.  Not  satisfied  with  this  impasse, 
your  reporter  visited  “Radio  Row” 
in  downtown  New  York  and  talked 
with  some  of  the  surplus  dealers  at 
their  stores.  All  preferred  not  to 
be  mentioned  by  name,  nor  would 
any  of  them  say  what  was  a  Tiot 
item’  now,  in  fear  that  it  might 
rai.se  the  price  among  the  others. 
However,  each  of  them  expressed 
an  opinion  on  business  conditions 


since  1945  and  it  boiled  down  to 
this; 

Surplus  business  boomed  imme¬ 
diately  following  the  second  world 
war.  From  1947  to  49  business 
dropped  because  of  the  return  to 
mass  factory  production  of  civilian 
goods.  Many  dealers  went  bust 
speculating  too  heavily.  Big  outfits 
bought  up  smaller  ones  to  have 
“goods  on  hand.”  The  year  1950 
saw  the  rise  again  of  surplus  deal¬ 
ers  with  the  start  of  the  Korean 
war.  Factories  went  back  to  mili¬ 
tary  production,  patronizing  sur¬ 
plus  dealers  with  needed  critical 
stock  on  hand. 

ISD  says  surplus  business  should 
hit  its  peak,  since  1946,  this  year 
and  stay  that  way  for  at  least  5 
years. 

Millions  for  Conelrad, 
More  FCC  Staff? 

Interesting  budget  item  asked  by 
Federal  Communications  Commis¬ 
sion  for  Conelrad,  control  of  all 
electromagnetic  radiation  (com¬ 
munications,  broadcasting  and  tv) 
by  Presidential  order,  forecasts  ex¬ 


penditure  of  $3,627,035  in  next  fis¬ 
cal  year  as  contrasted  with  $2,484,- 
994  for  similar  types  of  activity  for 
the  current  period. 

Additional  monitoring  stations, 
more  personnel  to  man  both  old  and 
new  stations  on  a  24-hour  basis, 
enforcement  activities  such  as 
searching  out  illegal  radio  stations 
and  investigating  complaints  of 
violations  are  among  the  less  spec¬ 
tacular  items  FCC  will  talk  about 
now  as  recipients  of  the  $1.1 
million  asked. 

Engineer  Shortage  Still 
Acute 

A  STUDY  of  classified  newspaper  ad¬ 
vertisements  seeking  the  services  of 
electronic  engineers  indicates  that 
the  manpower  problem  is  still  acute 
in  the  field  of  electronics. 

West  Coast  manufacturers  are 
running  the  greatest  number  of 
ads,  with  34  appearing  in  one  Los 
Angeles  Sunday  newspaper  alone. 
This  is  attributed  to  the  number  of 
aircraft  plants  located  in  California, 
and  the  extreme  importance  cur¬ 
rently  placed  on  the  electronics  side 
of  aviation. 

Second  heaviest  advertising  area 

(CMti*Md  on  pag*  22) 
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Brown  Electronic  Components 


;  •  •  in  research,  testing  and  other  applications 


Great  numbers  of  these  special  Brown  Elec¬ 
tronic  Components  are  daily  playing  a  vital  role 
in  the  efficient  and  effective  performance  of 
a  variety  of  servos.  Just  like  the  thousands 
of  modifications  of  the  ElectroniK  Potenti¬ 
ometer  which  are  serving  in  extensive  pro¬ 
grams  of  scientific  research  and  development 
.  .  .  the  qualities  of  these  components  are 
recognized  and  valued  not  only  in  the  lab¬ 
oratory  but  also  by  a  growing  list  of  manufac¬ 


turers  of  highly  sensitive  research  equipment. 

Your  own  development  program  may  benefit 
from  such  specialized  instrumentation  and  tools 
for  research.  Our  local  engineering  representa¬ 
tive  is  qualified  to  discuss  your  requirements . . . 
and  he  is  as  near  as  your  phone. 

Minneapous-Honeywell  Regulator  Co., 
Industrial  Division,  4428  Wayne  Ave.,  Phila¬ 
delphia  44,  Pa. 


BROWN  INSTRUMENTS 


H 
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Writs  fsr  Dsta  Sksstt  Ns.  II. 20-1,  10.20-2,  sal  10.20.S...  as!  far  lallstla  10-14, ‘'lastrsissita  Aecsisrats  tsssarch.’* 
ELECTRONICS  — Atwck,  1952  21 


INDUSTRY  RTPORT  — Continued 


MEETINGS 


March  3-6:  IRE  National 
Convention,  Waldorf-Astoria 
Hotel  and  Grand  Central 
Palace,  New  York,  N.  Y. 

March  11:  Fifth  National  Plas¬ 
tics  Exposition,  Convention 
Hall,  Philade^hia,  Pa. 

March  20-21:  First  Conference 
on  Cooling  of  Airborne  Elec¬ 
tronic  Equipment,  Ohio  State 
University,  Columbus,  Ohio. 

March  30 :  Sixth  Annual 
NARTB  Broadcast  Engineer¬ 
ing  Conference,  and  30th  An¬ 
nual  Convention  of  NARTB, 
Stevens  Hotel,  Chicago,  Ill. 

Apru.  7-9 :  R^o  Component 
Show,  Grosvenor  House,  Park 
Lane,  London,  Wl,  England. 

April  16-18:  Audio-to-Micro- 
waves  Symposium,  Engineer¬ 
ing  Societies  Building,  33 
West  39th  St.,  N.  Y.,  N.  Y. 

April  21-24:  National  Commit¬ 
tee  of  URSI-IRE,  National 
Bureau  of  Standards,  Wash¬ 
ington,  D.  C. 

May  2-3:  Association  for  Com¬ 
muting  Machinery,  Pittsburgh, 

May  5-7:  Second  Government- 
Industry  Conference,  spon¬ 
sored  by  RTMA,  NEMA, 
AIEE,  at  National  Bureau  of 
Standards,  Washington,  D.  C. 

May  5-16:  British  Industries 
Fair,  Earls  Court  and  Olym- 
ia,  London,  England,  and 
astle  Bromwich,  Birming¬ 
ham,  England. 

May  12-14:  National  Confer¬ 


ence  on  Airborne  Electronics, 
Biltmore  Hotel,  Dayton,  Ohio. 

May  13:  Radio  Club  of  America, 
Room  502,  Engineering  Socie¬ 
ties  Building,  New  York,  N.  Y. 

May  16-17:  Fourth  Southwest 
IRE  Conference  and  Radio 
Engineer!^  Show,  Rice  Hotel, 
Houston,  Tra. 

May  19-22:  1952  Electronics 
Parts  Shows,  Exhibition  Hall, 
Stevens  Hotel,  Chicago,  Ill. 

May  22-24:  Electronics  Section, 
Quality  Control  Convention, 
Syracuse,  N.  Y. 

May  23-24:  1952  Audio  Fair, 
Conrad  Hilton  Hotel,  Chicago. 

June  8-12:  National  Associa¬ 
tion  Electrical  Distributors, 
Ambassador  Hotel,  Atlantic 
City,  N.  J. 

June  23-27:  AIEE  Summer 
General  Meeting,  Hotel  Nic¬ 
ole,  Minneapolis,  Minn. 

Aug.  12-15:  1952  APCO  Con¬ 
ference,  Hotel  Whitcomb,  San 
Francisco,  CsliL 

Auc.  27-29:  Western  Electronic 

'  Show  and  Conference,  Munici¬ 
pal  Auditorium,  Long  Beach, 
Calif. 

Sept.  8-12:  National  Instru¬ 
ment  Conference  and  Exhibit, 
Cleveland,  Ohio. 

Oct.  20-22 :  Radio  Fall  Meeting, 
RTMA  Engineering  Depart¬ 
ment,  Hotel  Syracuse,  Syra¬ 
cuse,  N.  Y. 

Nov.  10-30:  International  Radio 
and  Electronics  Exhibition, 
Bombay,  India. 


is  the  East  Coast,  with  Boston  Sun¬ 
day  papers  having  19  ads,  Balti¬ 
more  12  and  Hartford  4. 

A  surprising  statistic  appeared 
in  the  study  of  Chicago  papers.  This 
city  had  only  3  advertisements  for 
electronic  engineers. 

The  Market  for  TV 
Components 

Breakdown  of  parts  in  typical 
model  is  projected  by 
ELECTRONICS 

Best  guesstimate  is  that  4  million 
television  sets  will  be  made  this 
year. 

Electronics  selected  a  new  17- 
inch  table  model  considered  typi¬ 
cal  in  design,  took  it  apart  down  to 
the  last  nut  and  bolt  and  counted 
every  item.  Multiplying  items  by 
4  million  gives  a  good  working 
picture. 

Parts  strictly  electronic  or  elec¬ 
trical  in  nature,  suitable  primarily 
for  tv  and  radio,  will  total  nearly 
1.4  billion  pieces.  Over  432  million 
feet  of  hookup  wire,  and  more  than 
1.2  million  pounds  of  solder,  will 
be  needed.  Mechanical  parts  will 
exceed  1.6  billion  in  number. 

►  In  Detail — Breaking  down  the 
telephone-number  totals,  these 
parts  will  be  required  for  1952  tv 


receiver  production: 

Tubes  .  81,000,000 

1  Resistors  .  520,000,000 

I  Capacitors  .  436,000,000 

I  Controls .  28,000,000 

I  CoIU  (r-f,  I-f,  etc.) .  160,000,000 

i  Corea  (coU-tunbift)  .  64,000,000 

I  Transformers  (reactors. 

»  yokes  etc.)  .  28,000,000 

Rectifiers  (metallic) .  8,00h,000 

Knobs  .  32,000.000 

Bolts,  eyelets,  nuts,  rivets, 
staples,  washers .  1,184,000,000 

Braces,  brackets,  clamps, 
clips,  mounting  plates, 
straps,  supports .  128,000,000 

Hubs,  pins,  pulleys,  shafts, 
sleeves,  spacers,  sprints, 

"tops .  64,000,000 

Shields  .  20,000,000 

Terminal  boards,  lugs, 

■trips  .  148,000,000 

(Cushions,  grommets,  insu- 
l«tors  .  80,000,000 


Business  Briefs 

^  A  Ceramic  permanent  magnet 
has  been  developed  in  the  Nether¬ 
lands  by  Philips  Research  Labora¬ 
tories.  This  chinaware-like  product 
needs  no  cobalt  or  nickel,  contains 
barium. 

►  TV  Sales  by  areas  are  tabulated 
and  distributed  by  RTMA.  Statis¬ 
tical  Committee  chairman  Frank 
Mansfield  says  that  the  breakdown 
by  areas  will  soon  be  extended  to 
cover  radio  sets.  First  breakdown 
will  cover  all  of  1951. 

►  Australia  has  started  stockpiling 
electronic  equipment.  The  Aussies 
are  placing  orders  abroad  for  re¬ 
cording  and  insulation-measuring 
equipment  because  local  production 
cannot  produce  enough  for  antici¬ 
pated  needs.  The  government  is 


encouraging  big  world  firms  to 
come  ‘down  under'  to  manufacture 
much-needed  radar  equipment. 

►  Airplane  Makers  are  spending 
more  money  on  electronic  equip¬ 
ment  these  days  than  on  airframes 
and  power  plants  combined^  accord¬ 
ing  to  H.  Leslie  Hoffman  of  Hoff¬ 
man  Radio. 

►  Major  League  baseball  clubs  re¬ 
ceived,  in  dollars  and  cents,  over 
$4  million  for  radio-tv  rights  in 
1951,  reports  the  Radio-Television 
Manufacturers  Association. 

►  Cross-Channel  microwave  tv  link 
may  be  set  up  between  France  and 
England  if  plans  for  celebration  of 
the  French  national  holiday  on  July 
14  go  through.  Temporary  or 
permanent,  a  link  would  provide  a 
fillip  to  tv  equipment  business. 
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Now ...  an  extremely  flexible  high-temperature  tubing 
IRVIHGTON  Silicone  Rubber -Coated  FibergI 


If  you  need  a  flexible  insulating  tubing  that  meets  Class  “H**  specifi¬ 
cations — and  particularly  if  you  need  it  note — look  into  this  new 
Irvington  product! 

With  the  introduction  of  Silicone  Kuhher-Coated  Fiberglas  Tubing, 
Irvington  offers  to  the  electrical  industry  a  product  that,  like  the  resin- 
coated  type,  meets  all  NEMA  Class  “H”  requirements.  In  addition, 
this  new  tubing  has  the  advantage  of  extreme  flexibility.  Its  white 
color  is  a  plus  wherever  appearance  is  a  factor. 

AND  . .  .  Irvington  Silicone  Rubber-Coated  Fiberglas  Tubing  is  avail 
able  for  immediate  delivery! 

Get  the  full  story — ^just  mail  the  coupon  for  technical  data  sheet. 

*T.M.  Rtg.  U.  S.  fot.  Off.  by  Owtns-Coming  Fibwrglot  Corp. 


$«nd  this  convonlont  coupon  now 


Irvington 

VAKNISH  A  INSULATOR  COMPANY 

Irvington  11,  New  Jersey 

Plants:  Irvington,  N.  J.;  El  Monte,  Calif.;  Hamilton,  Ontario,  Canada 


Irvington  Vamish  h  Insnlator  Co. 

Argyle  Terrace,  Irvington  11,  N.  J. 

Gentlemen : 

Please  send  me  technical  data  sheet  on  Irvington 
Silicone  Rnbher-Coated  Fiberglas  Insulating  Tubing. 
Name . Title . 


..Zone . State _ 


For  Further  Information,  Consult  pages  92-93  in  the  19S1-19S2  ElectrosUes  Buyers’  Guide 
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Announcing  and  introducing  tho  now  Airpox  MIDGET  Ckoppor 
On  display  for  first  timo  at  HE  Show,  Booth  477.  Don't  Miss  hi 


NOW 


AIRPAX 


BRINGS  YOU  THE 
NEWEST, 

MOST  REVOLUTIONARY 
DEVELOPMENT 
IN  CHOPPERS! 


Here's  the  biggest,  most 
important  news  in  choppers 
the  industry  has  ever  seen. 
It's  the  new  Airpox  MIDGET 
.  .  .  being  introduced  now 
for  the  first  time  ofter  three 
years  of  intensive  engi¬ 
neering  development  work. 
Compare  the  exclusive 
features  of  the  MIDGET 
with  choppers  you  re  now 
using.  You'll  specify  Airpox 
MIDGETS  from  now  on. 


DIMENSIONS 

WoigM— 33.6  groms(.074  lbs.) 
Siio-"Fits7  pin  minioturo  socfcof 
Unplb  1.812 

AAosiniuni  diemotor  .791 

SPECIFICATIONS 

Moots  An>l>19  spoctfkations. 
Soo  AirpoA  spocifkotion  156 
for  dotoih  of  opofotion. 

CONTACTS 

Singlo  polo  doobto  tfirow  only, 
brook  boforo  moko.  totod  ot 
'100  volts.  2  mo. 

VIBRATION 

Oporotos  woN  undor  vibration 
of  10G.  10  to  55  cydos. 

DRIVE 

At  pr«MM  ovolobl*  only  at 
400  cydos,  4.3  veth,  wHti 
maximuni  coil  vottaB*  of  4.3. 
(UmoI  froqwancy  ronga  Is  3(0 
to  430  cydot.) 

PHASE  ANGLE 

Contacts  log  43°  boMnd  o 
driving  lino  wove.  OwoB  timo 
opproximotoly  l33°por  sWo. 

TEMPERATURE 

Oporotos  succostfuly  botwoon 
-70C  to  I00°C  WM  not  bo 
damogod  by  tomporoturos 
varying  ovor  Ihoto  limits. 

ACCELERATION 

WM  oporoto  undor  grootor 
than  SOC,  any  piano.  WM  toko 
ovor  SOOC,  in  cortoin  plonot. 

RESIDUAL  NOISE 

At  1  magohm  intpadanca, 
rmidual  non*  it  lois  than  400 
mkrovoHt  paok,  niaasurad 
from  any  contact  to  ground. 

HERMHIC  SEALING  I 

May  bo  oporotod  at  fuH  rating  at  any  oltitudo  or  humidity.  WiR 
not  bo  damogod  by  prelongod  oxpoturo  to  oithor  humidity  or 
salt  spray. 

LIFE 

hopootod  Nfo  tosts  by  somo  of 
nation's  motor  aloctronlc  ond 
oircroft  concorm  show  o  Kfo 
oxpoctoncy  in  oxcoss  of  1.000 
hourv 

MIDDLE  RIVER,  BALTIMORE  10,  MD.  . 


FIRST.,  .with  the  finest  in  CHOPPERS,  VIBRATORS,  INVERTERS,  TRANSFORMERS  &  POWER  SUPPLIES 


Hydrogen 


Cu^m-built  Electronic  Emiinitipnt 


Generation 


•  A  NEW  CONCEPT  OF  HYDROGEN 
THYRATRON  DESIGN!  Th«  tubas  U- 
lustratad  raprasent  a  daportura  from 
conaantionol  hydrogan  thyratron  da- 
signs  and  ara  a  rasult  oi  sararal  yaars 
oi  concantratad  devalopmant  work. 

Thay  ara  primarily  am- 
ployad  in  tha  ganaration 
oi  peak  Toltagea  with 
durations  in  tha  order  oi 
microseconds. 


TYPE  5948/ 17S4 

Hydrofen  filled,  zero  bias 
thyratron  with  hydrogen 
reservoir  for  generation  of 
peak  pulse  power  up  to 
X2.S  megawatts. 


TYPE  VC-1157 

Hydrogen  filled,  zero  bias 
thyratron  with  hydrogen 
generator  for  generation  of 
pulse  power  up  to  40 
megawatts. 


TYPE  5949/1907 

Hydrogen  filled,  zero  bias 
thyratron  with  hydrogen 
reservoir  for  generation  of 
peak  pulse  power  up  to 
6.25  megawatts. 


TYPE  VC-1158 
Zero  bias  miniature  hydro¬ 
gen  thyratron  for  the 
generation  of  peak  pulse 
power  up  to  10  KW. 


O  CHATHAM  spacialiias  in  lha  davalop- 
meni.  design,  and  construction  oi  custom- 
built  electronic  equipment  to  exactly  meet 
customers'  requirements.  Our  capobla  staii 
oi  engineers  will  iurnish  prompt  estimates 
or.  ii  desired,  wilt  call  to  discuss  your  prob¬ 
lem  personally.  Call  or  write  today. 


Pulse  life  test  equipment 
built  by  CHATHAM  checks 
receiver  type  tubes  under 
pulse  conditions.  — *■ 


20  Megawatt  Hydrogen  Thy¬ 
ratron  Test  Equipment  built 
by  CHATHAM  to  customers' 
specifications. 
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H  Typ« 

VC-12S8 

5949/1907 

5948/1754 

VC-1257 

Mozimum  Paok 
Forword  Anoda 
Potanliol 

1000 

velH 

25000 

volts 

25000 

volta 

38000 

volts 

MazimuM  Paok 
Anoda  Currant 

30 

omps 

500 

omps 

1000 

omps 

2000 

omps 

Mozimum  Avero9a 
Anoda  Currant 

0.05 

omps 

0.50 

omps 

1.0 

omps 

3.0 

omps 

Mozimum  Haoting 
Foctor 

(spy  «  prr  «  ib) 

Nominol  Filomant 
Powar 

1.0x10* 

I2t 

watt. 

6.25x10* 

95 

watt. 

9.0x10* 

190 

watts 

230 

wottt 

Hydrogan 

Rasarvoir 

No 

Yet 

Yet 

Yes 

*Mer«  datoiiad  informetto 
dots  will  ba  luppliad  on 

a  on  ala<tric« 
•await. 

1  and  aiacHaaical 

fO 

f  - 

1 

T 

5  Megawati 
radar  mod 
ulator  buil 
by  CHA 
THAM  t< 
rigid  gov 
a  r  n  m  e  n 
standards. 

u 

t 

> 

1  ^ 

AND  EQUIP 


Ruggedized 
Type  Tubes 

•  Th«  iollowing 
tubes  or#  IAN  ap¬ 
proved  and  can  be 
supplied  promptly, 
usually  direct  irom 
stock: 


Electronic  Tubes 


5R4WGY 

6AL5W 

6H6WGT 

25Z6WGT 


2D21W 

OC3W 

OD3W 

2050W 


TYPE  7 19- A  HIGH  VACUUM 
CUPPER  DIODE 

This  tube  it  used  primarily  for  clipper  diode 
service  in  hard  tube  modulator  circuits.  Filament 
7  volts,  7  amps  .  . .  Inverse  peak  anode  voltaRe 
25  kv,  Max.,  peak  anode  current  10  amps.  Max., 
anode  dissipation  75  watts. 


TYPE  1Z2  RECTIFIER 

A  small  bulb  high  voltage  vacuum  rectifier.  Low 
cathode  heating  power  and  low  dielectric  losses 
make  tube  suitable  for  radio  frequency  supply 
circuits.  Filament  1.5  volts,  .290  amps  . . .  In¬ 
verse  peak  anode  voltage  20,000,  average  plate 
current  2  ma. . . .  peak  plate  current  10  ma. 


TYPE  1B46  REGULATOR 

A  cold  cathode  glow  discharge  tube  designed  for 
voltage  stability.  DC  o|>erating  voltage  82  volts, 
operating  current  range  1  ma  minimum.  2  ma 
maximum.  Regulation  3  volts. 


TYPE  39S-A  COLD  CATHODE 
GAS  TRIODE 

Requires  no  filament  supply  and  is  used  in  many 
grid  controlled  rectifier  and  relay  applications. 
Maximum  D.C.  anode  current— 10  ma. 
Maximum  D.C.  anode  voltage — 150  volts 


TYPE  4B32  RECTIFIER 

A  rugged  half-wave  Xenon  filled  rectifier.  Oper¬ 
ates  in  any  position  throughout  an  ambient  tem¬ 
perature  range  of  ~75*C  to  +90*C.  Filament 
5  volts,  7.5  amp  . . .  Inverse  peak  anode  voltage 
10.000.  average  anode  current  1.25  amp. 


TYPE  394-A  THYRATRON 

A  Mercury  vapor  and  Argon  filled  thyratron  for 
grid  controlled  rectifier  service.  Operates  over 
wide  ambient  temperature  range.  Heater  2.5 
volts,  3.2  amps  . . .  Inverse  peek  anode  voltage 
1250,  average  anode  current  640  ma. 

TYPE  3B28  RECTIFIER 

This  rugged  half-wave  Xenon  filled  rectifier  will 
operate  in  any  position  and  throughout  an  am¬ 
bient  temperature  range  of  ~75*C  to  +90*C. 
Filament  2.5  volts,  5.0  amps  . . .  Inverse  peak 
plate  voltage  10,000,  average  anode  current  .25 
amp. 


HIGH  VOLTAGE  VACUUM  FUSES 

Cqn  b*  supplied  by  Chatham  to  exact  customers'  specifications  if  or¬ 
dered  in  adequate  quantity.  Call  or  write  for  full  particulars  and  quotes. 


CHATHAM  ELECTRONICS  •  INC. 
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Chatham  Vacuum  Switches 


•  TYPE  1S22  (illus- 
Irated)  is  o  mechan¬ 
ically  actuated, 
aingle-pole,  double¬ 
throw,  glaas  vacuum 
twitch.  This  and 
other  types  can  be 
supplied. 


HOLD  OFF  VOITAGI:  10,000  «olt«  rmt;  c«»*fnol*  (at  27.000  foat  aititwtfa) 

10.000  volts  rmi;  Eitorool*  (ot  40.000  loot  oltitwtfo)— 7.500  volt*  rniF. 

INTERtUPTINC  RATING.  RESISTIVE  LOAD:  1.000  oporotioo*  lifo  ot  10,000  v.  oc.  rmi 
10  emp.  oc.  rm»;  1,000,000  oporotioos  lilo  ot  10,000  v,  a<,  riot  ~  2  ootp,  oc.  m 
500.000.000  oparotioAf  lif*  at  10.000  v.  a<,  rms— 0.1  amp,  ac.  rmt. 


i  ait.  MAXIMUM  WIDTH  (avorall) 

3Vb  it»«-  MAXIMUM  THICK,  (ovorail) 

*at  50%  humility 


NET  WEIGHT  (approi.) 
MAXIMUM  LENGTH  levarpll) 


Vfith  this  one  itm  instrument 
renil  frequency  directly,  outomaticnlly, 
without  cnlculotion-in  I  second  or  less! 


Any  fr*qw«ncy  to  10,000,000  cpt  displayod  1«ro  tho  split* 
socond  unknown  it  connoctodi  No  othor  oquipmont  noodod, 
no  intorpolotion.  (Froquonoy  counted  btlow,  10,168,438  cpt.) 


A  daily  work-saver  for  laboratory  or  production  line! 
Here  ore  just  o  few  time-saving  uses! 


•  Moaturo  exact  frequency  of  trantmlHert  and  crystal  oscillators  •  Monitor  frequency  drift  with  precise  accuracy 

•  Calibrate  sub-audio,  audio  and  supersonic  test  oscillators  •  Make  rapid  checks  of  crystal  frequency 

•  Measure  rpm  electronically  up  to  600,000,000  rpm  •  Read  total  random  events  per  unit  time 

•  EstoMish  frequencies  for  filter  charcKteristic  determination  •  Use  as  precision  frequency  standard 


REVOlUTIONMY  NEW 
’hp-  524A  FREQUENCY  COUNTER 

•  No  figuros  to  odd,  no  calculations! 

•  No  complex  equipment  set*upl 

•  Easily  used  by  non-technical  personnel  I 

•  Production-line  speed,  instantaneous  readings  I 

•  Laboratory  accuracy,  1/1,000,000  ±1  counti 

•  Broad  coverage,  .01  to  10,000,000  cps! 


-bp-  524A  Frequency  Counter  sets  new  sanckrds  for  accurate,  high-speed  fre¬ 
quency  measurement  in  the  laboratory  or  on  the  produaion  line.  It  counts 
frequency  instantly,  automatically,  without  effort  on  your  part.  It  performs  all 
functions  of  a  frequency  standard,  interpolating  system,  and  detector.  For  fre¬ 
quency  determination  it  eliminates  expensive,  hard-to-maintain  harmonic  ampli¬ 
fiers,  transfer  oscillators,  multi-vibrators,  and  oscilloscopes. 


HIEF  SPKIFKATIONS 

-hp-  S24A  Fr0qu0ncy  Counter 

COUNTING  lATE;  10  me  maximum. 

PtE$ENTATION:  8  plocas,  diruct  ruading. 

COUNT  K8IOD;  0.001, 0.01, 0.1, 1,  10  lacs. 

LOW  FREQUENCIES:  Furmils  low  froquon- 
cios  to  oporoto  at  tim«  boso.  Ourotion 
of  ooo  cycio  is  ditployod  in  mtcrotoc* 
ondi. 

ACCURACY!  ±  1  count  ±  2/1^)00,000  por 
wook.  (Hiqhor  occurocy  oRtomol  ttend’ 
ord  may  bo  omployod.) 

_  PERIOD  MEASUREMENT:  Within  0.03% 

]  ‘  up  to  300  cpi:  within  1  ^mc  between 

j  303  cpt  and  10  he. 

I  EXTERNAL  100  KC  TIMING  CIRCUIT:  Tor 
j  higher  accuracy.  Require!  I  v  acrott 

SOPOO  ahm!  shunted  by  30  MAtd. 

INPUT  VOLTAGE;  1  v  peak  minimum. 

INPUT  IMPEDANCE;  Apprax.  lOOXXX)  ahms, 
30  ppfd  shunt. 

CONNECTORS:  Standard  INC  type. 

POWER  SOURCE:  113  v,  50/60  cpt,  400 
1  watts. 

SIZE:  Apprax.  28”  high,  31  %”  wide,  14” 
deep.  Weight  113  lbs.  Shipping  weight 
173  lbs. 

PRICE:  $2/X)0.00  l.o.b.  lactery. 

Data  Sub/ect  to  Change  Without  Notice 


Two  Typos  of  Moosuromont 

1.  Direct  Counting  for  High  Fre¬ 
quencies  •  The  equipment  counts 
and  displays— unknown  fre¬ 
quencies  over  exact  time  intervals  of 
10,  1,  0.1,  0.01,  and  0.001  seconds. 
Counting  and  display  periods  are 
equal  and  automatically  cycled.  The 
count  is  displayed  repetitively;  or,  by 
merely  pressing  the''manual'’bunon, 
can  be  "held"  any  length  of  time. 

2.  Period  Measurement  for  Low 
Frequencies  •  The  equipment  meas¬ 
ures  the  duration  of  one  low  fre¬ 
quency  cycle  in  microseconds.  A  10 
cps  sample  is  taken  to  determine 
this  perit^.  Periods  may  be  displayed 


repetitively  or  "held"  as  in  frequency 
counting. 

Circuit  Duscription 

-hp-  324A  operates  on  pulse  coimting 
techniques.  The  unknown  is  applied 
through  a  wide-band  squaring  amplifier 
to  a  frst  gate  controlled  by  a  time  base 
generator.  When  the  gate  is  open,  un¬ 
known  is  applied  to  counting  drcLiits. 
When  gate  is  closed,  counting  circuits 
remember  and  display  the  counted  fre¬ 
quency  in  cps,  or  the  period  in  micro¬ 
seconds.  Time  base  circuits  are  con¬ 
trolled  by  a  highly  stable  crystal  oscil¬ 
lator  with  instantaneous  stability  of 
1/1,000,000;  accuracy  of  2/1,000,000 
per  week. 


Ntw  -kp-  520A  Higli-SpMd  Seder 


This  new  -hp-  equipment  is  an  aperiodic  10 
me  scaler  offering  precise  accuracy  and  high¬ 
speed  operation  for  easy  measurement  of 


"fast”  circuits  and  nuclear  parameters.  This 
equipment  Is  built  into  -hp-  )24A  Frequen¬ 
cy  Gsunter,  and  is  also  available  u  a  separate 
instrument. 

-hp-  320A  Scaler  will  count  period  pulses 
from  0  cpt  to  10  me.  Dosible-putse  resol¬ 
ving  time  is  0.1  usee.  Triple-pulse  resolving 
time  is  0.2  |uec.  Scaler  delivers  1  output 
pulse  per  100  received,  and  displays  residual 
count  on  two  panel  meters.  Instrument 
may  be  used  with  conventional  10*  pps 
scalers  to  increase  count  capacity.  $600.00 
f.oJj.  factory. 


HEWLETT-PACKARD  COMPANY 

UaiA  PAGE  Mill  ROAD  •  PAIO  AITO,  CAIIEORNIA,  U.S.A. 
■sspoeti  Eroxar  A  Homan,  ltd..  Son  Froneiaca,  lot  Angaloa,  Now  York 


See  your  -bp-  field  engineer  or  write 
direct  for  complete  details. 


KILOWATTS 


tal  Tub*  TMt  Stolion  wnufqctMrud  by 
Radio  Corporation  of  Amorioo. 


WoPinsbouM  Switchboard  htruniontt 
or*  ovolloblo  in  drcuior  or  eowvnn 
lional  (coio  typos  for  any  switchboard 
application. 


Where  instrument  accuracy 
is  a  ''Must:., 
specify  Westinghouse 

The  use  of  Westinghouse  instruments  as  “sundards”  on  RCA’s  Master  Tube 
Test  Stations  demonstrates  how  they  measure  up  to  your  need  for  accurate 
I  measurement  of  any  electrical  quantity. 

In  order  to  reliably  measure  the  quality  of  all  types  of  electronic  tubes  the 
instruments  have  to  consistently  maintain  precise  accuracy.  Westinghouse 
'  Switchboard  Instruments  not  only  fulfill  this  requirement  but  provide  im¬ 

portant  plus  benefits  as  well:  Easier  readability— to  simplify  the  operator’s 
job  . . .  and  co-ordinated  space-saving  design— to  contribute  to  the  functional 
compactness  of  the  unit.  , 

'  Here’s  further  assurance  of  quality:  all  Westinghouse  switchboard  panel, 

?  portable  and  recording  instruments  are  built  to  meet  the  rigid  performance 

E  requirements  of  the  American  Standards  Association.  Moreover,  you  can 

I  select  from  . .  . 

The  most  complete  line  in  the  industry  I 

You  get  a  wider  selection  for  every  need  whether  it  be  a-c  or  d-c  current 
and  voluge,  single  or  polyphase  circuits,  watts  or  vars,  frequency,  power 
factor,  synchroscopes,  temperature  indicators,  ground  detectors  or  synchrotie 
(position  indicators).  And  you  get . . . 

Competent  applicotion  ossistoncel 

Westinghouse  Instrument  Application  Engineers  are  available  to  consult 
with  and  serve  you  in  selecting  and  applying  the  proper  instruments  for  your 
application.  Simply  call  your  nearest  Westinghouse  office. 

For  complete  information  about  Westinghouse  Instruments  write  for  Book¬ 
let  B-4696.  Address:  Westinghouse  Electric  Corporation,  P.O.  Box  No.  868, 

Pittsburgh  30,  Pennsylvania.  j-4o4oo 


INSTRUMENTS 


I 

J 
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Th«  n«w  pet  line*  et  the  Jonei  Mills  plont  of  the  Reynolds  Metols 
Compony  odd  greotly  to  our  country's  supplies  of  oluminum.  Note  the 
tremendous  copper  bus  bors  required  to  feed  electricity  into  the 
"pots"  from  which  oluminum  ingots  ore  poured.  Thus  Revere  per* 
ticipetes  in  the  governmenhinspired  increose  in  oluminum  production. 


If  takes  a  let  off 


WUERC  CCmt  BUS  MR 

to  Increase  aluminum  production 


e  The  Government  has  directed  Revere  to  produce  mil¬ 
lions  of  pounds  of  copper  bus  bar  for  the  new  aluminum 
plants  being  put  into  operation  in  order  to  increase  the 
output  of  this  light  metal  that  is  so  essential  to  defense. 
Copper  is  the  ideal  metal  to  carry  the  heavy  currents  re¬ 
quired  for  the  "pots”  that  produce  aluminum  from  the 
ore.  Thus  aluminum  and  copper  are  intimately  linked 
together.  Aluminum  is  used  in  planes,  ships,  weapons, 
missiles,  ammunition,  and  in  mapy  other  defense  appli¬ 
cations.  Copper,  best  of  all  the  commercial  metals  in 
electrical  conductivity,  likewise  has  many  vital  tasks  to  per¬ 
form  for  our  armed  forces,  afloat,  ashore,  and  in  the  air. 

Revere  is  glad  that  its  large  capacity  for  the  production 
of  bus  bar  is  so  valuable  in  these  times;  in  our  long  history 
of  over  150  years  of  service  we  have  always  given  every¬ 


thing  possible  in  times  of  our  country’s  need.  However, 
we  are  regretful  that  today’s  government  requirements 
materially  limit  our  ability  to  fill  civilian  orders.  We  look 
ahead,  eagerly  and  hopefully,  to  the  time  when  the  pres¬ 
ent  urgent  demands  are  met  to  such  an  extent  that  orders 
for  bus  bar  and  other  Revere  products  can  be  filled  more 
promptly. 

COPPER  AND  BRASS  INCORPORATED 

Ftmndtd  ky  Ptml  Rmtrt  im  1801 

230  Park  Avenue,  New  York  17,  New  York 

Mill*;  Bsltimtrt,  Md.i  Chkttt  mnd  ClMm,  lU.;  Detrtk,  Mictki 
Lu  Amttln  mid  Rntnidt,  Ntw  Btdhrd,  Maa^  R»mt,  N.  Y. 

Saki  Ojfctt  m  Principal  Ckiat,  Dittrikaltn  EatTymtcrt. 

SfE  "MEET  THE  PtESS”  ON  NK  TELEVISION  EVERT  SUNDAY 
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Joseph  Henry  i 

1797-1878 

This  great  American  physicist  discovered  many 
of  the  basic  principles  and  applications  of 
electromagnetism.  His  “philosophicol  toy," 
which  transformed  electromagrtetic  energy  into 
mechanical  motion,  was  actually  the  first  d< 
electric  motor.  He  also  laid  the  groundwork 
for  development  of  the  telegraph,  telephone, 
and  wireless,  and  is  credited  with  the  discov¬ 
ery  of  magnetic  self-induction.  The  henry, 
unit  of  inductance,  is  framed  for  him. 


Fr»fii  Oil  orifiiiol  drowinf  mo^  for  OHMITC. 


o 


MEET  REQUIREMENTS  OF 

JOINT  ARMY-NAVY  SPECIFICATION  JAN-R-26A 


©iHiMiiri 

JAN-TYPE 

WIRE-WOUND 

RESISTORS 


Several  Things  Uss  to  Worry  About... 
When  You  Specify  Synkote  Coax  Cable 


PLASTOID  CORPORATION 

42-61  24ih  STREET,  LONG  ISLAND  CITY  1,  NEW  YORK 


HOOK-W  wni  •  AllCftAPT  CAill  *  W  WIM  •  COAXIAL 
tmxm  SMXnanm  •  hmh  muMMnm  wm  *  Mum 
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Attenuation,  inipeiiance,  shielding,  insu¬ 
lation,  velocity  of  propagation,  all  the 
worrisome  wire  factors  affecting  your 
final  signal  are  dependably  constant  in 
SYNKOTK  Coaxial  Cables. 

Manufactured  to  10  standard  specifica¬ 
tions,  SYNKOTE  Coax  Cables  are  avail¬ 
able  in  impedances  from  50  to  300  ohms 
.  .  .  insure  minimum  attenuation  and 
maximum  dependability  at  all  frequen¬ 
cies  and  under  most  conditions. 

For  specifications  other  than  standard, 
our  engineering  service  department 


will  be  glad  to  work  with  you.  Write 
today  —  your  inquiry  will  be  given 
prompt  attention.  _ _ 


DEPENDABLE 
Coaxial  Cable 

"Made  by  tb»  mih  —  Usttd  by  fk«  liKh" 


•  You  are  rordially  invited  to  ri.il  u.  at  BOOTH  #45i  (Lexington 
Avenue  and  46th  St,  corner).  Grand  Central  Palace,  March  3,  4,  S,  6 


pUL^  ICUl  5>U11 

in  modern  ground  defenses 


Today's  high-level,  high-speed  aerial  attack  imposes 
ever-increasing  burdens  on  ground  defenses.  Only 
electronics  can  supply  the  split-second  action  now 
demanded  for  effective  antiaircraft  gunnery.  During 
thirty-three  years  of  collaboration  with  our  Armed 
Forces,  Arma  has  developed  the  matchless  research 
and  engineering  skills  required  to  design,  improve  and 
produce  many  of  the  complex  instruments  that  keep 
our  naval,  military  and  aerial  weapons  abreast  of 
constantly  changing  target  problems. 


ARMA 


AAAIVaA  CORPORATION 

254  36ri«  Slreat,  Brooklyn  32,  N.Y 
SUSSIOIARY  or  AMItICAN  lOSCH  CORPOIATION 
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deliver  high  voitage 


at  low  currents 


400  CYCLE  POWER 
SUPPLIES 


HIVOLT  POWER  SUPPLIES  are  hermetically 
sealed,  self-contained  units.  Their  small  size, 
ease  of  operation  and  flexibility  are  ideal  for  the 
operation  of  display  tubes,  radiation  counters, 
photoflash  devices,  electrostatic  precipitators, 
insulation  testers,  spectrographic  analyzers  and 
other  equipment. 

The  following  standard  power  supplies 
are  designed  for  60  cycle,  117  volt 
operation: 


Power  supplies  using  a  primary 
source  voltage  with  frequencies 
of  400  or  more  are  also  available 
or  can  be  made  to  suit  your 
requirements. 

*  Can  be  used  with  a  primary 
voltage  control  device  fur  adjust¬ 
ment  ta  output  voltoge  values 
from  0  to  rated  voltage. 

fVe  /ViK/fe  your  inquiries, 

•  •  • 

Our  specialty  is  engineering 
capacitors  to  exacting  require¬ 
ments. 


PS-50* — 50  KV;  2  ma  output;  size 
of  case:  12Vi"  x  llVi"  x 
12^2"  high 

PS-30*— 30  KV;  1  ma  output;  size  of 
case:  7"  x  7"  x  8" 

PS-15* — 15  KV;  1  ma  output;  size  of 
case:  33^"  x  4-9/16"  x  9" 

PS-10* — 10  KV;  1.5  ma  output;  size 
of  case:  ZVa"  x  4-9/ 1 6"  x  8" 
PS-5  — 5  KV;  3  ma  output;  size  of 
case:  ZVa"  x  4-9/16"  x  6" 
PS-2  — 2  KV;  2  ma  output;  size  of 
cose:  3*/i"  X  3-3/1 6"  X  51/2" 


MANUtACTURIRS 

CUusmike  Capadtors 
PUutieon  CapaeUon 
RVoU  Power  SuppUes 
Pidte  Forming  NelwoHcs 


V 

r  ^Tra 


AU  Phenes:  AMbewioeor  2>2727 


Compmm p 
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HIGH  INTENSITY 
RADIOLOGICAL  MONITORING 
INSTRUMENT 


conceived  and  developed  by 

Anton  Electronic  Laboratories  for  the  U.S.  NAVY 


BETA  discrimination 


comfortable  carrying  strap 

CONVENIENT  belt  CLIP 


f 


SELF  CONTAINED  SOURCE 
FOR  CALIBRATION  CHECK 


POWERED  BY  ONLY  TWO 
FLASHLIGHT  BATTERIES 


ANOTHER  ANTON  FIRST  . . 

...  a  portable,  high  intensity  instrument  for  area  survey 
iimnediately  following  an  atomic  attack  as  well  as  an  all¬ 
purpose,  precision  laboratory  monitor.  Radiation  levels 
ranging  from  5  to  500,000  milliroentgen/hour  independ¬ 
ent  of  gamma  ray  energies  from  80  KEV  to  1  MEV  can 
be  determined  accurately  on  its  single  six  inch  long  scale. 

The  instrument  is  the  culmination  of  years  of  funda¬ 
mental  research  at  AEL  which  has  resulted  in  the  devel¬ 
opment  of  entirely  new  integrator  tubes  —  variable  volt¬ 
age  corona  regulator  tubes  — a  high  efRciency  vibrator 
supply  —  new  electronic  circuits  —  uniquely  miniaturized 
components. 

This  military  instrument  incorporates  new  features 
originally  required  by  the  Bureau  of  Ships  and  subse¬ 
quently  requested  by  other  government  agencies  —  beta 
discrimination , . .  integral  calibration  check  with  radio¬ 
active  source ...  operation  from  two  Iti  volt  flashlight 
batteries ...  no  hot  cathode  tubes . . .  aural  monitoring . . . 
operating  temperature  range  — 52*C  to  -♦-85*C... illu¬ 
minated  dial ...  2  pound  total  weight .. .  complete  porta¬ 
bility  with  belt  clip  and  adjustable  carrying  strap  . . . 
compact. 

Although  AEL  is  working  full  speed  ahead  for  the 
U.  S.  Navy  right  now,  we  do  expect  additional  produc¬ 
tion  to  make  the  general  release  of  our  Radiological 
Monitoring  Instrument  possible  soon. 


OPERABLE  FROM  REMOTE 
POWER  SOURCE  TOO 


l\|i:  I  \Blll’r\llll',IIS,IM 


typ«TA-l7S-A  Q 


FEATURES 

Switch  Unit  available  for  mounting 
in  standard  19"  relay  rack  or  in  con¬ 
sole.  Mixer  Line  Amplifier  and  its 
power  supply  are  rack-mounted. 

All  channels  take  either  local  or 
remote  signals. 

Lap,  fade  or  super  are  achieved 
with  single  control.  Facilities  for 
inserting  special  blanking  (horizontal 
wipes,  montages,  etc.).  Preview  for 
special  effects. 

Sync  insertion  on  local  signals,  con¬ 
trolled  by  pushbuttons.  No  switching 
transients  on  main  line  switching. 
Automatic  pedestal  setup  incorpo¬ 
rated  in  mixer  amplifier. 

Frequency  response  of  preview  moni¬ 
tor  No.  1  amplifier,  mixer  amplifier 
and  main-line  amplifier  flat  withirt 
O.S  db  to  8  MC:  less  than  6  db  down 
at  10  MC.  Preview  Monitor  No.  2 
amplifier  flat  with  in  O.S  db  to  6  MC: 
less  than  6  db  down  at  8  MC. 

Ludte.  pushbuttons  lighted  internally 
when  button  is  pressed. 

FUITMEI  DEIAIIS  stiE  OtMTATIONS  ON  lEOOESI 


Comprising  th*  Nine-Channel  Switch  Unit  (5262-A),  Mixer  Line 
Amplifier  (5263-A)  and  Low  Voltage  supply  (5019-A). 

Variety  of  special  effects,  achieved  quite  simply  with  the  pro¬ 
visions  in  the  Mixer  Amplifier,  can  be  previewed  before  being  put 
on  the  air.  Single  Mixer  Control  at  Switching  unit  permits  smooth 
transition  from  one  channel  to  another.  Again,  another  control 
at  Switch  Unit  determines  bus  cutoff  voltage  cross-over  point, 
so  that  any  degree  of  fading,  lapping  or  superimposing  of  two 
signols  an  be  accomplished.  Provision  is  made  available  in  the 
Mixer  Amplifier  for  insertion  of  special  blanking  to  create  special 
effects  such  as  wipes,  montages,  etc. 

While  main  line  is  feeding  transmitter,  the  mixer  amplifier  out¬ 
put  can  be  used  to  feed,  simultaneously,  a  different  mixed  studio 
show  to  an  audition  circuit.  The  Mixer  Amplifier  has  three  identi¬ 
cal  program  outputs  which  may  be  fed  to  transmitter,  network 
cable  and  master  line  monitor. 


TELEVISION  TRANSMITTER  DIVISION 

ALLEN  B.  DU  MONT  LABORATORIES,  INC. 

1500  Main  Avenue,  Clifton,  N.J, 
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Series  P123ZNG  Aerolene- 
impregnated  mefallized-paper 
capacitors  housed  in  tubular 
metal  cases  with  vitrified  cero- 
mic  terminal  seal.  Operating 
temperature  range  of  —55  C. 
to  •  100  C.  at  full  rating:  to 

*^125  C.  at  75%  of  voltage 
rating.  200,  400  and  600  V.D.C. 

0005  to  2  0  mfd 


Series  P30ZN  Aerolene- 
impregnated  metallized- 
paper  capacitors  housed 
in  "bathtub"  metal  cases 
with  vitrified  or  glass 
terminal  seals.  Operat¬ 
ing  temperature  range 
of -55  C  to  -  100  C.  at 
full  rating;  to  -12  5  C . 
at  75^0  of  voltage  rat¬ 
ing.  Capacitances  avail¬ 
able  from  0.1  mfd.  up  to 
15  0  mfd.  at  150  V.  DC, 
and  up  to  3.0  mfd.  at 
600  V.  D  C. 


AEROVOX  CORPORATION,  NEW  BEDFORD,  MASS.,  U  S  A. 

tipoft  41  E  4?nd  St  .  Y;i'M  7  N  Y  •  Cable  AtROCAP,  N  Y  •  in  Canada  AE ROVOX  CANADA  LTD  .  Hamilton.  Ont 


capacim 


Once  agaim  Aerovox  ia  privileged 
to  blaze  the  capocitor-development 
trail.  For  these  high-temperature 
metallized-paper  capacitors  are 
definitely  Aerovox  "firsts"  in  concep¬ 
tion,  production  and  application. 

Their  truly  phenomenal  acceptance 
is  due  to  (1)  The  Space  Factor, 
especially  when  miniaturization  is  a 
prime  consideration;  (2)  Reliability, 
particularly  in  meeting  voltage 
peaks  or  surges,  by  taking  advan¬ 
tage  of  their  self-healing  character¬ 
istics;  and  (3)  Wide  Operating 
Range,  from  sub-zero  to  elevated 
temperatures. 


OIL  AND 

,^wax4- 


OPERATINC  VOLTAGE 


Let  ns  quote  on  your  metalUsed-pcq>«  capacitor  needs. 
Or  if  you  ore  not  abeady  fcmiiUar  with  metoDixed-papvt 
advontaqes,  our  enqiaeew  wiU  ^adly  show  you 

how  they  can  fit  yew  functions  and  circuits, 
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Series  P92ZN  Aerolene-  1 

impregnated  metallized-  1 

paper  capacitors  are  1 

modified  plastic-tubular  | 

duranite-end-sealed  units  | 

in  paper  cases.  Operating  1 

temperatures  of  —30  C.  1 

to  t  100  C  200,  400  and 

600  V  D  C  0  01  to  2  0 
mfd  1 
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Ears  to  hear  voices.  Ean  with  which 
to  “see”  and  even  identify  a  plane  as  friend 
or  foe  many  miles  away.  Elars  for 
a  “homing”  device  that  tells  a  pilot  how 
far  he  is  from  his  base. 

The  ears  are  antennae.  Some  planes  have 
39  to  pick  up  and  transmit  signals  for 
a  dozen  different  purposes.  Some  even  more. 

All  depend  on  electronics. 

Thompson  Products,  long  a  leader  in 
transportation  progress,  entered  this  field  in 
the  ’408  by  developing  an  electronic 
control  for  jet  engines.  Now  Thompson  is 
knee-deep  in  electronics,  builds  such 
things  as  coaxial  switches  and  antennae. 


The  Thompson  coaxial  switch  3 

directs  electrical  currents,  without  leakage,  | 
at  the  touch  of  a  finger.  The  only  | 

alternative  is  making  slow,  hazardous  | 
manual  connections.  = 

This  amazing  switch  promises  new  | 
improvements  in  radio,  television,  telephone" 
—wherever  high  frequency  current  is  used.  | 

In  the  field  of  electronics  as  well  as  3 

■ 

automotive  and  aircraft  parts,  you  can  coun^ 
on  Thompson  Products,  Inc.,  Electronics  3 
Division,  21%  Clarkwood  Road,  I 

Cleveland  3,  Ohio.  I 


This  eMxIal  switch  is  a  high 
frequency  electronics  device,  product 
of  the  Thompson  Products  Electronics 
Division.  Thompson  perfected  the 
means  of  combining  two  diferent 
plastics  and  several  alloys  in  a  mecha¬ 
nism  that  would  operate  only  if  made 
to  extremely  close  tolerances. 
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"FIRST  Commercial 
Radio  Relay  System 
in  North  America" 


PTM  Provides  INDUSTRY  with  complete,  private, 
high -reliability,  weatherproof  communications — over  any 
terrain— without  costly  line  construction  and  maintenance 


Federal  PTM  Microwave  offers  the  most  stable  basic 
channels  for  pipe  lines,  power  utilities,  railroads,  tele¬ 
phone  companies,  broadcasting,  aviation  and  others 


HIGH  POINTS  of 

PTM 

PERFORMANCE 


PROVED  p)erformance  in  all  large  and  small  industrial  applications! 

That’s  why  industry  can  rely  on  Federal  Pulse-Time  Modulation 
Microwave  .  .  .  the  modern  system  developed  by  the  world-wide 
loternational  Telephone  and  Telegraph  Corporation,  pioneer  in 
microwave  techniques.  Tens  of  thousands  of  channel-miles  of  PTM 
have  been  installed  in  15  countries  by  IT&T  associates. 

Federal  PTM— providing  all  facilities  simultaneously— meets  all 
eommunication  requirements  .  .  .  over  long  distances  and  with  re¬ 
markable  reliability,  using  equipment  of  highest  RF  output  and 
simplest  design.  For  details  on  microwave  at  its  best,  write  to  Wire 
and  Radio  Transmission  Systems  Division,  Dept.  D-713. 


•  Unaffected  by  fog»  rain,  tnow, 
ice,  static  or  magnetic  storm. 

•  High  signal-to*noise  ratio. 

•  Outstanding  for  high  quality  ot 
voice  and  other  transmission. 

•  No  inter-channel  crosstalk  due 
to  non-linearity  of  common  ele¬ 
ments. 

•  Energy  beamed  by  non-critical, 
directive  parabolic  reflectors. 

•  High  power  allows  large  fisding 
margin. 

•  99.22%  reliability  achieved 
without  RF  stand-by. 


'federal  Microwave— The  System  Backed  by  20  Years  of  Experience' 


Federal  Telephone  and  Radio  Corporation 


100  KINOSIAND  ROAD  CLIFTON,  NEW  JERSEY 

In  Cenede:  Federal  Electric  Monufectwring  Cempony,  ltd-,  Montreal,  F.  0« 
(xpoft  Distributers:  Intemotionol  Stondord  Electric  Cerp.,  d7  flrood  $t.,  N.T. 
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ERIE  TUBULAR  CERAMICONS* 


lri«  **0^"*  M*l4l«d  IntwUtBd  C«rami<«fit 

5  MMF— 5,000  MMF 

Eri«  IntwUfRd  C*r«iiiic*iit 

5  MMF-5,000  MMF 
Eri*  ”6F"  N*fi-lnftwl«t«d  C«r«mk«nt 
—  5  MMF— 5,000  MMF 


T«fnp«ratwr«  C*iii^nMitiA9 
M»UM  C«r«iiiic«n» 

0.5  MMF— 550  MMF 
T*m9«r«twr«  C«m|MnMlin9 
Di99«d  Cf 

0.5  MMF—  1,800  MMF 
T«m9«r«twr«  C«iii9«fi»ofin9  ' 
N«n-lntvt«t«d  C«r«iiik*ns 
0.5  MMF— 1,800  MMF 


StyU  T$3A 


ERIE  DISC  CERAMICONS 

Tcmpcrolur*  CompwnoHng  end  ly-fonlng 


5  AAMF— 1,000  MMF 


ERIE  STAND-OFF  CERAMICONS 


5  MMF- 5.000  MMF 


ERIE  BUTTON 


ERIE  PRINTED 


MICA  CONDENSERS 


CIRCUITS 


335  336  Style 

333  and  334 


15  MMF— 6,000  MMF 


III  II  mill 


Stonderd,  Integrator,  FWer, 


ERIE  HIGH  VOLTAGE  CERAMICONS 


ERIE  CUSTOM  MOLDED  PLASTICS 


8•s•ll.  Nom*  PlotMo  CoM  FomM,  Bk. 


SttCix<XKiC^ 


UUAC^iOH 


ERIE 


PA 


CORP 


ER  E 


RESISTOR 

LONDON,  ENGLAND  TORONTO,  CANADA 


HERMETIC  ^ 
SEALING  ' 
FOR  EVERY 
REQUIREMENT 


PlUC  Ik  TfPE  MEfcOtlS 


Flash  Over  VOCTA’IE 


SSOOv 


multiple  TTPE  lEiOEPS 


>000  S(  A'CS  A«A 


ssoov  rm  to 


FLASH  •» 

ASOO» 


kEO  SiL  ttE(*iETiC  SltLS 


SSOOv 


TEST  DATA 


Q4S5 


Dtrirriric  Slrm^th  *1  60  tyclri 
Vnlli  prr  mti  370 
l>uromrter  —  80  t  5 

Trmprralure  Katrd  *•  a  C  lat»  A  malena! 
«vrv«(ively  +  175*  lo  —70*  crnlicradr 

I  hr  Flathovrr  Voltage*  indicaird  wrrr  taW 
a  Irmprraturr  o(  68*  Fahrrnhrit,  and  47^ 
ttvr  Humtditv 


NEIUETIC  SEAL  TEAMINAIS  —  AipHciM  a  MIL  ralir^ 
VUialiU^  ■«!}.  WM  litstMA  AnA  sAmI.  lilrAiNS.  MCkaltA 
Mb.  b<  RMtsiN  yissns  trill  n  Buniil  A  M  sol »  M  fMclBii  Bir- 
bMM.  E4LN  Mraiuls  n  in  Im(  «B  A  1000  pA  AAA  Al  pmnrt  ari 
BOApMOOBiAAsIlltwiBiAli. 

OCTIL  TYPE  PLUG  IN  NEiUEIIS  —  MpNciM  Nr  MIL  raAn- 
mUmbW  mAj.  Tlisi  alls  ca  ariifp  siAAiiN  riliAAB.  lap 
kapnlm  Awps.  nN  ABi  sNAu  «AiA  AiMlnNA  A  it  siA  a  ABi  ha- 
NaAMaArtAAs.  /AAAIA iMi Apl aN halti pAs. 

multiple  pin  NEIOERS  -  AppNhIA  la  mil  nparaMAs. 
PnsaNy  But  isiri  a  MIL-T-27  Nastaaas.  TIta  aNs 
at  mNAInNH  A 10  pAs.  TBa  aNs  ca  nBtp  aiABas  aaltiiB  Bat 
•Nl  a  haMal  k  Na  aA  a  ABr  BaalaistAs. 

(itraiiCiHfc  GGGMETICAUY  SUUD  —  AiAUIA  la 

'laadMiP'  S-m  ari  4-U  has.  TBa  als  ai  aapAMp  suAN  Ina 
aAAai  an  a  iNBA  fei  up  a  ha  nsaM.  TBi  ai  ipplAilA  a  pnssaM 


XEIIIIEnCilLLY  SEilLED  —  TB  uMs  ai  laaA- 
lHiiUii’  laMiMAaAIBphiahnkNapaA. 

MTIUrr  WITERSEiU.  panel  ASSEMOUES  -  TBa  aNs  Ba 
a  aiAbA  Na  aa  nshaa  NsAn  a  ps  INAN  pmsabiN 
aapsaris.  TBp  ai  aAhlh  hr  1/4"  sBfts  ari  hr  pAatAaAas  aN  sBAI  BsWip. 
^L|iJ.«l|l|^  LHK  NNDS  WITH  PIUES  FON  EUROPEAN  USE,  HENMET- 
KALLY  SEALED  —  TBa  aNs  at  aapAWr  aAB  A  kt 
pk|  aN  at  Bk|  taN  a  pnsaiM  aNs. 

Md  if.gllfc  MKETS,  IKTIR.  PANEL.  COYER.  ETC.  —  MANB  Nat  Na- 

pnn  w  nupw 

iiLli.RlIfc  lUPTENS,  N.  S.  TO  EUROPEAN.  AFRICAN.  SOVTN  AMERICAN 


We  welcome  yoar  inqaires  on  any  phase 
of  desifii,  d^elopment  or  producthm. 


CHICAGO  REPRESENTATIVE:  GASSNER  &  CLARK  COMPANY 
6349  North  Clark  St.  Chicaco  26,  IIL 


U  CORBIUSON  AVL.  JIRSiT  CITT  4.  N.  J. 
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Another  RMC  First! 


HEAVY  DUTY 

i 

By-Pass 

DISCAPS 


Modern  Engineering  Requires  This 

"HEAVY  DUTY"  CERAMIC  CAPACITOR 

The  heavier  ceramic  dielectric  element  made  by  an 
entirely  new  process  provides  the  necessary  safety  fac¬ 
tor  required  for  line  to  ground  applications  or  any 
application  where  a  steady  high  voltage  condition  may 
occur.  Designed  to  withstand  constant  1000  V.A.C. 
service. 

It  is  wise  to  specify  RMC  "HEAVY  DUTY”  by-pass 
DISCAPS  throughout  the  entire  chassis  because  they 
cost  no  more  than  ordinary  lighter  constructed  units. 

Specify  them  too,  for  your  own  peace  of  mind,  with 
the  knowledge  that  they  can  "take  it.”  And  if  you  want 
proof— request  samples. 


//pill*  niCCADC^^  The  Right  Way  to  Say 
Irl^VMr  ®  Ceramic  Condensers 


A  New  Development  from  the  RMC  Technical  Ceramic  Laboratories 
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.RtCItlOM  P  ,oUIPM»»*» 

BOMhlOMieMlOH  «OU 

^  of  events  nukes  iu  new. 
Every  increase  in  ‘‘‘'^“"‘’Communications  science. 

nlish  these  feats.  msnufacture. Northern  Radio 

Through  constant  andAllied  coinmerc 

Write  for  complete  information. 


'  \> 


tooth  307, 
■•■.I.  Show. 


rtinniNCT  SHirt  coNviiTitt  •  aiaiTi.cNaNNii  toni  ititims 
TONI  KITIIt  •  OIMOOMiaiOtt  •  OaOlO  MOlTiriil  STtTIMt 
MONITOII  •  TONI  FIlTItt  •  LlHi  AHrilFIlIl 


Poce-Sef»ofs  »«  Ouo/ify 
Communicofion  Equipment 


No'irfmsini  liAmo  Compmjw. 


147  WIST  asNo  smirr,  niw  tom  ii,  niw  yonk 
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Name  your  needs  in  terminal  boards 
•  ••we'ff  meet  them  accurately 


and  numbering  is  done  by  rubber 
stamping,  silk  screening,  hot  stamp¬ 
ing,  engraving.  Inks  in  rubber 
stamping  contain  anti -fungus  and 
fluorescent  additives. 

Terminals,  feed-throughs,  mount¬ 
ing  hardware  and  all  other  terminal 
board  fixtures  meet  all  applicable 
government  specifications. 

Standard  "All  Set”  Boards, 
scribed  for  easy  separation,  for  the 
assembly  line  and  laboratory  are 

CAMBRIDGE  THERMIONIC 


1  The  rigid  specifications  of  govem- 
I  ment  agencies  and  the  armed  forces 
I  need  pose  no  problem  to  you.  C.T.C. 

'  is  in  an  excellent  position  to  handle 
J  government  sub-contracts  for  ^ec- 
t  tronic  parts  and  assemblies.  i 
.  Our  Custom  Engineering  Service 
is  constantly  supplying  special  ter- 
T^minal  boards  to  the  top  names  in 
electronics.  These  boards  are  built 
to  severe  government  specifications, 
are  fabricated  of  certified  materiifis 
to  fit  the  job.  Among  the  specifica¬ 
tions  involved  are:  MIL-P-3115A, 
MIL-P-16037,  MIL-P-15035A, 
MIL-P-15047,  MIL-P-997A. 

Boards  can  be  made  of  cloth, 
paper,  nylon  or  glass  laminates 
(phenolic,  melamine  or  silicone 
reain),  and  can  be  lacquered  or 
vamkbed  to  specifications:  JAN- 
C-173^  and  JAN-T-152.  Lettering 


available  in  cotton  fabric  phenolic 
per  specification  MIL-P-15035A  and 
in  nylon  phenolic  per  MIL-P- 
15047A. 

For  complete  information  write: 
Cambridge  Thermionic  (Corpora¬ 
tion,  437  (Concord  Avenue,  Cam¬ 
bridge  38,  Maas.  West  (Coast  manu- 
factiurers,  contact:  E.  V.  Roberts, 
5014  Venice  Blvd.,  Los  Angeles,  or 
988  Market  Street., 

San  Francisco,  Cal.  ^ 


feed  components. 


custom  or  stam 


$*•  ew  tm  Hsctrsslc*  0»yn’  Qwt4» 
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NEW  G-E  U-H-F  POWER  TUBE  FOR  TELEVISION 


1  KILOWATT  OUTPUT.  .  . 
without  water  supply  — 
without  piping  — 
without  water  connections! 

900  MC  FREQUENCY.  .  . 

All  TV  bands  are  covered. 

ULTRA-MODERN  DESIGN... 


GL-6183 


S««G.E.‘s  bnnd-aew  1-kw  j 
4«^-coo/f(/tetrodeftttheIJELE.  i 
show  in  New  York,  Mtrch  3 1 
to  6.  Or  write  today  for  de-| 
scriptive  buUetio  ElD-504.j 
EUcfromsa  Divisiom,  Section 
10,  Ctturml  EUctric  Compmtty, 
Schtntctmdy  5,  Now  Yori. 


Includes  ceramic  construction, 
wide-surface  ring  contacts, 
many  other  advanced 
features. 


If  you 

want  to  get  tough 

in  your  assemblies, 


specify 


H  In  th* 

H  hnovy-wnight 
m  divWon  — 

■  fixnd  and 
r  adjuslobU 
CrMnohnu  — 
up  to  200  wott. 


Sreenohiri 

power  resistors 


«|CThe  greciKolored  power  resistors  so  conspicuous 
these  days  in  dependable  radio^Iectronic  and  elec¬ 
trical  assemblies,  are  GREENOHMS.  No  tougher 
renators  made.  That  statement  is  sustained  by  labora¬ 
tory  tests.  Likewise  by  countless  case  histories  out 
in  the  field. 

Unimpaired  wire  winding  firmly  imbedded  in  exclu¬ 
sive  cold-setting  inorganic  cement.  Exceptional  heat 


conduction  and  surface  radiation.  Heavy  overloads 
handled  without  damage.  Severe  heat-shock 
resistance  permits  extreme  on-off  operation  without 
flinching.  And  Creenohms  last  and  last. 

Choice  of  standard  types.  Also  in  virtually  unlimited 
special  types.  Wide  selection  of  resistance  values, 
wattages,  taps,  terminals,  mountings.  And  remember, 
Creenohms  cost  less  though  they  offer  you  more! 


Grsanohm  Jr. -'peifiMo-  Flat  Graanohnu  for  flat  In  tho  bantam-weight  Standoot  —  convoniont  What  it  tho  idoal  rositfoiKO  rafua?  That's 

point  wirod  power  retit-  mounting  individually,  divition  —  S  and  10  wait  abeve-chattit  easy.  With  the  Clorottat  Power  Resistor 

tor  sealed  in  ceramic  or  for  stocked  arrays.  30  fixed  Creenohms.  mounting  Creenohms  In  Decade  Box  inserted  in  actual  drcult, 

tubular  cosing.  4.  7  and  to  73  watt.  ceramic  casings.  10  to  handling  actual  load,  you  try  the  six 


you  can  stand  pat  with  clarpstat 


mounting  Creenohms  In  Decade  Box  inserted  in  actual  drcuH, 
ceramic  casings.  10  to  handling  actual  load,  you  try  the  six 
23  watt.  knobs  for  anything  from  1  to  999,999 

ohms.  When  right  operating  conditions 
-  -  are  attained,  read  resistance  directly  off 

*  P  S  t  a  I  dials.  Quick,  simple,  positive,  economical. 


Engineering  data  on  request.  Send  us  your  resistance 

or  control  requirements  for  engineering  aid 
and  quotations.  Try  GreenohmsI 


fOLlOW  TMf 
IfAOfRS  TO 


TN£  POWER  FOR  R  f 


S^fAN 


sir., 

<>»•» 


^  Ine. 
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RETIRED... 

One  Eimac  3X2500A3 . . .  after 
11,000  hours  of  FM  broadcast 
service  on  94.9  Me 


Before  Eimac  tubes  are  put  out  to 
pasture,  they  earn  their  retirement. 
—  Here's  a  typical  story: 


(ElltE  I 
CtNt  ElfiMW 


^  For  cemploto  toctinkol  dato  on  tKo  3X2j00A3  or 


3X2S00F3  triodo9...or  ony  otKor  Eimoc  tobo,  writot 


ilTEL-McCULLOUGH,  INC. 

SAN  BRUNO,  CALIFORNIA 

EXPORT  AGENTS;  FRAZAR  S  HANSEN  •  301  ClAY  STREET*  SAN  FRANCISCO  11.  CALIFORNIA 


SPEED  NUT  holds  transformer 
cores  in  spring  tension  grip, 
secures  base  by  receiving  4 
screws  from  below,  and 
anchors  top  section  with 
threaded  shaft.  One>piece 
fastener  replaces  7  side  fast¬ 
eners,  1  bottom  piece,  1  spring. 


New  Bendix  Console  Model 


Unique  SPEED  NUT 

onBendix  Tekvtsion 

1^  Ptvdvcf  of  Boodix  Aviolioii  CorpMfoNoo 


How  multiplo-functien  SPEED  HUT  mode  40% 
savings  in  tho  nssembly  of  TV  transformor 

Like  the  juggling  stars  on  television,  this  new  fastener 
does  several  jobs  at  one  time  .  .  .  and  provides  several 
important  cost-savings  advantages. 

Bendix  Television  engineers  discovered  this  in  their 
search  for  a  better,  simpler  way  of  assembling  high 
voltage  transformers.  Selected  because  it  was  engineered 
to  do  this  specific  job,  this  unusual  Tinnerman  fastener; 

(1)  replaced  4  parts,  thereby  reducing  parts  handling; 

(2)  cut  material  costs  50%;  (1)  provided  a  40Vr  savings 
in  cost  of  assembling  transformer. 


It  is  through  improvements  and  economies  like  this 
that  Bendix  Television,  Baltimore,  Md.,  is  able  to  sup¬ 
ply  top  quality  "Front-Row”  television  receivers  for 
thousands  of  American  homes.  You,  too,  can  step  up 
product  quality  and  make  production  dollars  go  farther 
with  SPEED  NUTS.  Your  Tinnerman  representative  can 
show  you  how.  Call  him  soon — and  write  for  your  edi¬ 
tion  of  "Savings  Stories” — actual  case  histories  of  lead¬ 
ing  manufacturers.  Tinnerman  Products,  Inc.,  Dept. 
12,  Box  6688,  Cleveland  1,  Ohio.  In  Canada;  Dominion 
Fasteners  Ltd.,  Hamilton.  In  Great  Britain;  Simmonds 
Aerocessories,  Ltd..  Treforest,  Wales. 
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TYPE  Ml 
METALITE* 

Cordboord  tubulprs,  vocuum  impr«g- 
not*d  in  o  microcryttpllin*  hydrocorbon 
wox,  ftuitobl*  for  ftorytco  ot  fomporo* 
turo»  up  to  45*  C.  WVDC  200  to  600; 
copocitios  .01  to  2.0  mf.  Doublo  min> 
trot  wax  cootinp  for  Mptrior  moittvrt* 
rtsittonct.  Seldtrtd  mttol  tnd'COpt 
ossurt  prtottr  mtchonicol  ftrtr>gth. 


TYPE  AQ  Subminiatur* 
Papar  Capacitors 

For  12S”  C  Oporotten 

Fuifitit  tht  dtmond  for  txtrtmtiy 
rtlioblt  Mbminioturt  copocitors  for 
eptrotion  ot  ombitnt  ttmptrotvrt» 
from— 65'*  up  to  ond  including  125*  C 
without  dtretinp.  Providt»  copocitonct 
ttobility,  high  insulotion  rttittonct, 
low  powtr  factor,  high  tttt  voltogt. 
Suppiitd  only  in  txttndtd  foil,  non- 
irt^ctivt  typo  conitrvction.  GloM-to- 
mttol  tool  ttrminoit.  Motts  oil  tht 
ttrir>gtnt  ond  txocting  Armtd  Forets 
roquirtmonts.  WVOC  from  100  to  600, 
copocitits  from  .0047  to  1.0  mf,  dt- 
ptodir>g  on  voltogts.  Sitts  rongt  from 
.235x  11/16  '  to  .750x  2  1/16  '  in  o 
voritty  of  htrnfttticolly  stoltd  mttol 
twbulor  cost  ond  construction  stylos. 


ASTRON  ENGINEERING 
DATA  BOOK  AVAILABLE 

Arrow  will  bt  glod  to  supply  on  tx- 
ctptionolly  wtll  prtportd  tr^inttrirtg 
deto  book  ond  cen^lttt  listing  of  oM 
stondord  ASTRON  wopocitors  errd  Fil- 
tors  for  Cloctronic  Ai^licotions.  Vitol 
informotion  on  stondord  typos,  os  wtll 
os  dttoils  on  sptciol  copocitors  for 
yovr  sptcifk  roquironstnts,  is  con- 
foinod.  Roqwost  Astron  look  CC  on 
vowr  firm  Itttorbtod,  ond  it  will  bt 
forwordtd  ot  onct,  gratis. 


TYPE  MQC 
METALITE* 
~  Metallizad  Paper 

••  Capacitors 

Typo  MQC  Motolito*  CopcKitors  ort  tncostd  in  tinnod, 
non-ftrrous  costs  with  gloss-to-mttol  htrmttk  ttrminol 
stols.  Thty  ort  uftro-compocf,  stK-htoling— ond  art  idtolly 
suittd  for  militory  oihI  oircroft  oppitcedions  siiKt  thty 
moot  tht  hightst  oxoctirtg  roquirtmtnts  for  rigorous  strvict. 
Fositivtiy  stoltd  ogoinst  moisturt  with  gloss-to<mttol 
ttrminol  ot  on#  ond,  or  both  onds  (Typo  MQCF)  ot  slight 
txtro  cost.  Con  bt  fwmishod  with  plostic  insuloting  sittvt 
whtn  roquirtd.  Minorol  wox  imprtgnottd  —  Tvpt  MQM 
ovoilobit  with  minorol  oil  intprognotion.  Stondord  toltr- 
onct:  -15  +  25%. 


UQl'-2-01 

MQC'-2-l 

>IQ('-2-2.T 

Mg<’-2-5 

MQ('-S-iy 

MQC-21.5M 

yQ<'-2-2M 


200  VolH  DC  Working 


400  Voift  DC  Workifif 


600  Volta  DC  Working 

ot  .2»  X  \ 

.05  .S12  X  1-1/ 


MQ<'-0-2M  2.0  1  X  2H 

iXTRA  DISCOUNTS  AVAILA6U  TO  QUANTITY 
•  Trttle  MArit 


ASTtON  Cloctrolytict  for  TV  A  Rodio 
PupiiUr  Bcrvpttiict  of  AATRON  Ninimitt  (Type 
AKTROX  Typr  EV  Twist  Uilt  TobtiUr  I>py  Elrrtrn- 
I'rong  Dry  Electrolytirs  bos  lytics  atv  c<MO|>tn,  hich  qnal- 
bevii  proTpn  by  Hs  rrer  hi-  ity  cxptcHors  klrtl  fur  imr 
msainc  nse  by  leading  TV  wtien*  long  life  arxl  limitetl 
and  radio  tnanufactnrera.  space  are  catrntUl  factors. 


Visn  ARROW'S  I.RJ.  SHOW  EXHIAH 

Arrow's  big  exhibit  in  Theatre  31A.  at  the  t.R.E.  Hbuw  at  the 
Grand  Central  Palace  in  New  York.  March  3rd  to 
0th.  will  te  something  you'll  want  to  see.  Arrow, 
Anerica't  greatcat  single  source  for  everything 
in  electronics,  will  exhibit  new  eleetronic 
items  and  components  of  great  Interest  * 

to  everyone  concerned  with  w 

Eicctronira. 


MAKE  ARROW  ELECTRONICS  YOUR 
HEADQUARTERS  FOR  EVERYTHING 
IN  INDUSTRIAL  ELEaRONICS 


Tho  fino  lino  of  top-quolity  ASTRON 
Copocitors  is  ^t  ono  of  tho  mony 
notionolly  famous  and  widoly  occoptod 
linos  of  industrial  oioctronlc  oquipment 
olwoys  in  stock  ot  Arrow.  Alort  ongi- 
noors,  dosignors,  loborotorias,  institutions 
ond  ^varnmont  ogancias  ora  thoroughly 
convincad  thot  Arrow  hos  bacemo 
Amorico's  numbar  ena  source  for  oil 
their  needs  in  industriol  electronics. 

ALL  NAME  BRANDS  ALWAYS 
IN  STOCK 

Our  big  woreheusei  ore  thoroughly 
stocked  with  equipment,  components 
end  ports  of  every  stondord  electronics 
monufocturor  you  con  neme.  Whotever 
your  roquiromonts  moy  bo,  for  pilot 
mo^ls  or  complete  production  runs,  for 
experimentation  or  exhoustivo  compori- 
son  testing,  you  will  find  Arrow  roody 
te  supply  ot  olmest  o  moment's  notice. 

EXPERIENCED  SALES  PERSONNEL 

Arrow's  Industriol  Soles  Deportment  is 
stoffed  by  experienced  men  with  mony 
years  of  know-how  in  helping  you  solve 
your  motoriol  problems.  Not  more  tolo- 
pl^ne  ordor-tokors,  these  exports  ore 
fully  conversant  with  your  requirements. 
Their  advice  is  sought  ofter  doily  by  tho 
notion's  leoding  electronics  orgoniza- 
tiens  who  must  hove  o  dopoiHloble 
source  of  supply  ond  informotion. 

ULTRA-SPEED  DELIVERY 

Where  time  is  of  the  essence  you  con 
roly  on  Arrow  every  time.  Our  eRkiont 
ordor-pickors  ond  competent  shipping 
deportment  get  your  orders  on  to  you 
with  the  greatest  possible  dispotch. 
Over  93%  of  our  orders  ore  precossod 
ond  shipped  on  tho  doy  of  receipt,  o 
record  unmotchod  by  any  supplier  in 
tho  olectronks  indust^. 


For  dopondobitHy,  for 
sorvico,  for  ipood— 
you  con't  boot 
Arrow.  Try  ut, 

NOW! 
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SI 


The  UCINITE  COMPANY  NEWTONVILLE  60,  MASS. 


Division  of  United -Carr  Fastener  Corp. 
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SMC  ^ 

% 


bottom 
ceramic 

CAPACITORS 


...FOR  TV  AND  U-H-F  DESIGN 


Design  of  •lectronlc  equipmenl  and  TV  racaivart 
for  Hi*  Mghar  froguancias  U  simpliflod  by  a  now 
sorlat  of  button  coromic  capacitors  dovoiepod  by 
Spraguo.  A  complotaly  now  construction  using  a 
disc  capacitor  olomont  instood  of  Ibo  convontional 
dioloctric  tubo  results  in  higher  self-resenant  fre¬ 
quencies  and  improved  circuit  efficiency. 

For  bypass  applications.  Types  S05C,  50dC,  S07C, 
and  50CC  are  unique.  The  dielectric  button  is  housed 
in  a  recess  in  the  top  of  a  hex-heed  machine  screw 
and  is  sealed  against  moisture  by  a  plastic  resin. 
This  shielded  construction  minimises  ground  induc¬ 
tance  and  keeps  it  at  a  fixed  value  while  providing 
a  short  bypass  path  to  ground,  which  is  radially 
uniform  ever  the  capacitor  element.  The  lug  ter¬ 
minals  are  essentially  at  tube  socket  terminal  height 
to  help  maintain  short,  uniform  lead  lengths. 


Type  501C  is  a  ferrule  shank  bypass  capacitor  for 
push-clip  mounting  in  TV  receivers  while  type 
503C1s  its  feed-thru  counterpart.  The  disc  capaciter 
element  is  resin-sealed  in  a  recess  in  the  top  of  the 
metal  shell. 

Type  502C  "shirt-stud”  capacitors  are  Va  *  diam¬ 
eter  buttons  intertded  for  coupiing  in  u-h-f  TV  set 
front  ends. 

All  units  are  rated  at  SOO  voHs  d-«  and  ore  avail¬ 
able  in  both  cheracleristic  SI  end  GA  general  appH- 
cotion  bodies. 

Engirteering  bulletin  605  gives  complete  details  en 
these  new  at«d  different  capaciters.  Request  it  today 
on  your  company  letterhead  from  Sprague  ilecMc 
Company,  North  Adams,  Mass. 


M  new  high-voltage  ceiamic  discs 

Ipreeus  Csro  ndts  Cepedtors  ere  new  eveNoMs 

~ — in  1000  end  1S00  voir  relings  es  wnH  es  In  Ibo  eodek:*' 
SOO  voH  reUegs.  UMto  en  leWortiind  ter  bellede  MIC. 

Sm  Us  et  the  I.R.I.  Shew^^-OeethTsTTu  ~  ~ 
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CROSLEY  Automatic  TELEVISION 

there  ere  (Quality-Engineered  Components 


Superior  performaiue  in  a  television  reeeiver 
l)espeaks  a  measure  of  quality  that  carries 
through  to  tlie  last  detail.  In  Crosley  Automatic 
Television  this  means  a  combination  of  the 
finest  engineering  with  materials  and  comj>o- 
nent  parts  that  are  likewise  quality-engineeretl. 
The  high-fre«|uency,  permeahility-tuned  cir¬ 
cuits  use  cores  made  from  G  A  &  F  Carbonyl 
Iron  r^owders.  Stability  of  performance — under 
all  conditions  of  temperature,  humidity  and 
magnetic  slKick — is  one  of  the  major  results. 


Crosley  Television  Receivers  and  G  A  &  F  (iar- 
lK)nyl  Iron  Powders  are  Imth  made  under  the 
most  exacting  standards  of  (Quality  Control— to 
insure  characteristics  and  uniformity  on  which 
the  user  can  always  rely.  .  .  .  We  urge  you  to 
ask  your  core  maker,  your  coil  winder,  your 
industrial  designer,  how  G  A  &  F  Carljonyl 
Iron  Powders  can  increase  the  efficiency  and 
performance  of  the  etpiipment  you  make, 
while  reducing  Iwth  the  cost  and  the  weight. 
Let  us  send  von  the  book  descrilted  below. 


THIS  WHOUY  NEW  31.eAOE  tooK  offers  you  the  most 
comprehensive  treatment  yet  given  to  the  characteristics 
and  applications  of  G  A  &  F  Carbonyl  Iron  Powders. 
80', €  of  the  story  is  told  with  photomicrographs, 
diagrams,  performance  charts  and  tables.  For  your  copy 
—without  obligation— kindly  address  Department  17. 


ANTARA,  CHEMICALS 

DIVISION  OF 

GENERAL  DYESTUFF  CORPORATION 

435  HUDSON  STREET  •  NEW  YORK  14,  NEW  YORK 


Iron  Powders 
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RlSISTAMCl 


COLE  STEEL  EQUIPMENT  CO 


285  Madison  Ave..  New  York  17,  N.  > 


Factory:  Y  Ork  ,  Pa 


IF  irs  SHEET  METAL 
FABRICATION  .  .  .  CALL  ON 


Tough  assignments  ore  part  of  our  da/s 
work.  Whatever  the  product  —  instrument 
housings,  boxes,  chassis— we're  geared  to 
design,  fabricate,  and  finish. 

Years  of  experience  and  a  superbly 
equipped  plant  give  meaning  to  our  state* 
ment:  "K  you  have  a  sheet  metal  problem, 
we  can  solve  It". 
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Model  E-6/2-5 


AN  ISOTRONIC  DC  POWER  SOURCE 
ACCURATE  TO  ^0.0t% 


The  best  of  spectrophotometers  operates  erratically  when  input 
power  looks  like  this 


Haven't  you  been  plagued  by  input  voltage  drop,  particularly 
in  the  course  of  long-running  experiments?  Or  hove  you  had  ta 
interrupt  or  defer  work  while  batteries  were  being  charged 
or  replaced? 

The  Sorensen  Model  E-6/2-5  Nobatron*  has  been  specifically 
designed  to  exclude  this  difficulty.  Using  it,  you  can  be  sure 
your  equipment  is  getting  2  and  6  volts  DC,  plus  or  minus 
0.01^,  with  that  accuracy  maintained  indefinitely  at  normal 
room  temperature. 


Furthermore,  circuitry  developed  for  the  Model  E-d/2-5  Noba- 
tron  is  advartced  in  simplicity,  involving  no  moving  parts.  That 
means  easy  maintenance,  trouble-free  operation. 

Write  for  information. 


SPECIFICATIONS 


i 

9S  I30VAC,  1e,  3060  cycUs  | 

Output 

I 

#1  for  lomp 

6VDC  odjustoblo  ^10%  ot  5  omporos  | 

#2  for  filomont 

6VDC  at  too  Mo.  t 

#3  for  bias 

2VDC  odjuitobla  ±10%  at  100  Mo.  ! 

Rhfim 

#1 

1%  max.  1 

#3*3 

0.03%  max. 

RtfiiUHoN  •ccyrocy 

^0.01  H  egoinst  lino  cKongos  | 

Tiino  coiittofif 

0.1  soconds  undor  most  sovoro  lino  cKongos  i 

Siu:  17  X  12^  > 

17  soK  contoinod  1 

19  X  12Vi  ponol  for  roloy  ro<l(  mounting 

Wtiglrt:  Appfoximotoly  90  pounds 

Motor*:  No  motors  oro  providod  duo  to  tho  oxtromo 

rogulotion  occuroqr  tnvolvod. 

FOR  THE  LATEST  AND  BEST  IN  ISOTRONICS  .  .  . 


SORENSEN  AND  COMPANY  •  375  FAIRFIELD  AVE.,  STAMFORD,  CONN 


ilCOR  0.  C.  MOTORS  have  been  devel-  \ 
oped  to  a  high  degree  of  efficiency.  They  ^ 
are  remarkably  light  in  weight  for  power  I 
output  —  thoroughly  reliable  —  and  are  | 
used  to  actuate  instruments,  turrets,  fire  | 
control  and  other  critical  equipment.  | 
From  design  to  production,  every  detail  j 
of  construction  is  a  series  of  precise 
operations.  This  specialized  skill  is  re¬ 
flected  in  quiet,  vibrationless,  long-lived 
performance.  It  also  means  better  motors 
at  lower  cost  in  the  widest  range  of 
I  types  and  sizes. 


IlCOR  DYNAMOTORS  furnish  the 
necessary  high  voltage  power  for 
communications,  direction  finding, 
radio  compass  and  other  controls. 
Engineered  and  built  by  specialists, 
they  have  earned  their  fine  reputation 
through  years  of  exacting  service  in 
aircraft.  That’s  why  Eicor  Dynamotors 
are  so  frequently  specified  for  critical 
applications. 

Eicor  produces  a  Dynamotor  for 
I  every  need  —  from  the  smallest  in  size 
I  to  the  largest  in  output.  Our  complete 
\  line  of  frames  makes  possible  the 
I  widest  available  range  0f  dynamotor 
•  output  ratings,  in  the  most  compact 
\  sizes  and  weights^ _  ^ - 
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.Laminatod  PLASTIC 


Men  who  design,  engineer  and  buy  America’s  products 
rely  on . .  and  use . .  National  Laminated  Plastics  because . . 


"At  National,  engineering  research  is 
of  prime  importance.  We  believe  only 
through  it  and  by  large  investment  in  it 
are  we  able  to:  first,  provide  industry 
with  dependable  laminated  plastics  for 
the  eflBcient  production  of  today’s  prod¬ 
ucts  which  were  developed  yesterday; 
second,  give  practical  assistance  to  the 
design  engineer  who  is  creating  today, 
.  new,  better  products  for  tomorrow.” 

J.  Warren  Marshall,  President 
National  Vulcanized  Fibre  Co. 


4 


National  Laminated  Plastics 
nationally  known  —  nationally  accepted 


Stiegler’s  Fungus  House 

Frederick  L.  Stiegler  directed  the  pioneering  re¬ 
search  that  came  up  with  a  fungus-resistant 
vulcanized  fibre,  satisfactory  for  extended  ex¬ 
posure  to  moist,  warm  air.  'This  new  grade  of 
National  Vulcanized  Fibre  has  important  use  in 
refirigerators  and  products  that  must  perform  in 
fungus-generating  cliiqates. 


A  tough  hom-like  material 
with  nigh  dielectric  and 
mechanical  stren^h.  Ex¬ 
cellent  machinabmty  and 
forming  qualities,  great  re¬ 
sistance  to  wear  and  abra¬ 
sion,  long  life,  lightweight. 
Sleets,  Rods,  'IHibes,  Spe¬ 
cial  Siapee. 


Phenolite  possesses  an  un¬ 
usual  combination  of  prop¬ 
erties— a  good  electrical 
insulator,  great  mechanical 
strength,  high  resistance 
to  moisture;  ready  machin- 
ability,  lightweight.  Sieets, 
Rods, 'Tubes,  Special  Shapes. 


Just  published!  Sational  Laminated  Plastics  Handbook. 
Write  for  copy.  Your  company  letterhead  please. 

National  Vulcanized  Fibre  Co. 


Wilmington 

Offices  in 


Delaware 
Principal  Cities 
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TYPE  NO.  D-279S 

Dual  Unit  for  Straightening  7-Pin  and  9-Pin  Tubes  ^  For  use  in  Test  Equipment,  Radio  and  Radar. 


(ILLUSTRATED  ABOVE) 

D-279  S  ASSEMBLED,  illustrating 
compact  design  and  simple  2- 
screw  mounting. 

D-279  S  DISASSEMBLED,  showing 
7-pin  and  9-pin  straightening  dies 
in  removable  guides. 


A  quality  pin  straightening  tool  of  precision  ac¬ 
curacy.  Ruggedly  constructed  with  stainless  steel 
straightening  dies  fitted  into  removable,  knurled  and 
threaded  aluminum  guides.  Rectangular  aluminum  base 
plate.  New  design  prevents  jamming  —  broken  pins 
easily  removed  without  disturbing  base  plate  mount¬ 
ing.  Tested  and  approved  by  U.  S.  Army  Signal 
Corps  for  use  by  the  Armed  Services.  Now  ^ 
finished  per  U.  S.  Army  Specification  72-53, 
if  desired.  Individual  7-pin  and  9-pin  units 
also  available.  Prompt  delivery  on  de-  J 

fense  orders.  /j'  -Jk 


^  TYPE  NO.  D-200 

Precision,  double-ended  hand  tool 
with  knurled  aluminum  handle  and 
stainless  steel  7-pin  and  9-pin 
straightening  dies.  Designed  for 
positive  ejection  of  broken  pins. 
Approved  for  use  by  the  Armed 
Services. 


Write  for  quantity  price  list 
and  further  information. 
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CIEVEIITE 

COSMALITE 


LAMINATED  PHENOLIC  TUBING, 


These  Ten  Grades  of  Laminated  Phenolic  Tubing  ore 
being  used  in  the  Electronic  and  Electrical  industries 
with  astonishing  success! 

Note  how  varied  are  their  properties  .  .  .  how  endless  in 
variety  are  the  diameters,  lengths,  and  wall  thicknesses 
in  which  this  tubing  is  produced  by  us. 


A  GRADE  FOR  EVERY  NEED! 


CLEV  ELITE 


Improved  poet  cure  fabrication  and  ttapllng. 

.Special  grade  ior  TV  deflection  yoke  eleeve. 

Improved  general  purpose. 

.Superior  electrical  and  moisture  absorption  properties. 
.Critical  electrical  and  high  voltage  applications. 
Special  grade  ior  government  phenolic  speciiicotions. 


COSMALITE 


Post  cure  fabrication  and  stapling. 

General  purpose. 

,  General  purpose — punching  grade. 

.Thin  wall  tubing — high  tUelectric  and  compression 
strength. 


Tell  ut  your  needs.  We  are  known  lor  our 
dependable  service  and  prompt  deliverfos. 


j^^CLEYELAHDCONTAIMER^ 

•aoi  ■•■•■IITOR  AVI.  ClIVILANB  2,  OHIO 


Why  pay  mor«? 
...  for  Hm  b«tf 
call  CLEVELAND. 
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There  they  were  .  .  .  forty-four  of  them 
.  .  .  sleek,  trim  hair  dryers  .  .  .  styled  by 
a  nationally  famous  designer  .  .  .  full  of 
eye-appeal  and  buy-appeal ...  but  every 
last  one  was  going  back  to  the  manufac¬ 
turer.  Why?  —  because  they  didn't  stay 
sold.  Out  of  the  five  original  sales,  four 
wee  already  back.  Irate  customers  had 
brought  them  in  .  .  .  they  had  worked 
for  awhile  and  then  shorted  out  .  .  . 
investigation  showed  that  the  electrical 
insulation  wouldn't  stand  the  heat.  The 
Electric  Sales  Company  couldn't  take 
chances  on  future  customer  good-will 
with  merchandise  like  that  .  .  .  and  it 
would  be  a  long  time  before  that  par¬ 
ticular  manufacturer  got  another  order 
from  them. 


heat  insulation  with  remarkable  resist¬ 
ance  to  sub-zero  temperatures  as  w'ell. 
Dielectric  and  physical  properties  re¬ 
main  unchanged  through  a  temperature 
range  of  -67°F.  to  1200  F.  BH 
Special  Treated  is  permanently  flexible, 
there  are  no  impregnants  or  coatings  to 
age  or  harden.  But  it  is  not  completely 
limp.  A  patented  heat  process  gives  the 
sleeving  body  and  rounds  it  .  .  .  crimps 
crossing  strands  to  prevent  raveling  and 
minimize  fraying.  It  will  not  ravel  when 
cut  in  short  lengths,  or  when  spread  to 
cover  knobs,  terminals  and  irregular 
objeas.  Installation  time  is  speeded. 

BH  Special  Treated  Fiberglas  Sleeving 
is  one  of  a  family  of  elearical  insula¬ 
tions,  each  designed  to  meet  particular 
conditions  in  service.  Give  us  a  few  faas 
about  your  requirements  -  produa,  tem¬ 
peratures,  voltages — we  will  gladly  fur¬ 
nish  samples  for  testing  purposes. 

Address  Dept.  E-3 

Bentley,  Harris  Manufacturing  Co. 

Conshohocken,  Pa. 


V  V hether  you  make  home  appliances, 
radio  or  electronic  equipment,  or 
industrial  machinery,  you  need  the  extra 
proteaion  of  BH  Fiberglas  Insulations 
to  guard  against  insulation  failure, 
product  breakdown,  loss  of  customer 
gocxl-will. 

Take  BH  Special  Treated  Fiberglas. 
Sleeving,  for  example.  Here  is  a  high 


‘fin  Nnn  Frvlng  FHmtcIm  S)«trlQ(t  arc>  natto  by  an  eirlualTr  Bantlay.  Harrla  proceai  (U.  8.  Pat.  No.  3393.130>.  **Fib«rKlaa"  la  Rac.  TM  ti  Owana-Corning  Flbarglaa  Corp. 
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the  beam 

power  amplifier 
that  embodies  all  the 
important  improvements 
in  electron  tube  design  . . . 

now  k 


Absolute  reliability! 

There,  in  two  words,  is  the  net  result  of  all  the  en¬ 
gineering  which  TUNG-SOL  has  put  into  the  5881. 
This  completely  new  tube  is  designed  to  operate  in 
circuits  for  which  the  6L6  is  specified  and  is  completely 
interchangeable  wherever  the  6L6  is  now  in  use.  Full 
utilization  of  the  design  and  production  techniques 
which  have  proved  themselves  over  the  past  15  years, 
has  created  this  exceptionally  reliable  tube.  The 
5881  has  tremendous  overload  capacity.  It  maintains 
high  efficiency  throughout  its  life  and  provides  low 
cost  operation  through  reduced  maintenance. 

The  5881  is  manufactured  under  laboratory  condi¬ 
tions  accompanied  by  the  most  severe  tests.  It  is 
rugged  both  mechanically  and  electrically.  Here 
are  six  major  features  which  assure  its  premium 
performance: 


1.  Glass  button  stam  permits  compact  construction  with  high 
resistance  to  mechanical  shock. 

2.  Rugged  micanol  low-loss  base  provides  full  lifetime  elec¬ 
trical  insulation  and  minimizes  base  leakage. 

3.  Cirthode  materials  of  exceptional  stability  give  more  uni¬ 
form  emission  with  greater  life  expectancy.  Cathode  is  not 
poisoned  by  inactivity  during  standby  periods. 

4.  Maximum  control  of  grid  emission  achieved  by  gold  plat¬ 
ing  and  carbonizing. 

5.  Zirconium  anode  coating  is  most  active  under  overload 
conditions  providing  ample  gettering  action  to  prevent 
accumulation  of  gases. 

6.  Life  tests  are  made  under  severe  overload  conditions  to 


Where  reliable  service  is  essential  in  audio  circuits, 
the  TUNG-SOL  5881  is  a  “must."  Order  it  from  your 
regular  TUNG-SOL  supplier. 


The  TUNG-SOL  engineering  which  has  produced  the 
5881  is  constantly  at  work  on  a  multitude  of  special 
electron  tube  developments  for  industry.  Many  ex¬ 
ceptionally  efficient  general  and  special  purpose 
tubes  have  resulted.  Information  about  these  and 
other  types  are  available  on  request  to  TUNG-SOL 
Commercial  Engineering  department. 

TUNG-SOL  ELECTRIC  INC.,  NEWARK  4,  NEW  JERSEY 

SALES  OFFICES  ATLANTA  ■  CHICAGO  •  CULVER  CITY  (CALIF.)  •  DALLAS  •  DENVER  •  DETROIT  •  NEWARK 
TUNG-SOL  MAKES  ALL-GLASS  SEALED  BEAM  LAMPS,  MINIATURE  LAMPS,  SIGNAL  FLASHERS;  CATHODE  RAY,  RADIO,  TV  AND  SPECIAL  PURPOSE  ELECTRON  TUBES. 


SEND  THE  COUPON  t 


Compaiiioii  line*  for 
FUSETRON  and  BUSS  amall 
dimension  fuses  are  BUSS  Fuse 
Clips,  Blocks  and  Fose  holders. 
They  are  made  in  many  types 
and  sizes  to  make  it  easy  to 
select  the  fuse  and  fuse  mount* 
ing  needed  to  give  the  required 
protection. 


The  complete  line  for 


Television  •  Radio  •  Radar  ' 
Instruments  •  Controls  •  Avionics 


You  can  help  protect  your  good'Will  and 
your  reputation,  when  you  standardize  on 
BUSS  Fuses. 

If  you  have  a  special  problem,  let  us 
help  you  select  or  design  the  right  fuse  or 
fuse  mounting  to  meet  your  needs.  Our 
staff  of  fuse  engineers  and  research  lab¬ 
oratory  are  at  your  service. 


Buss  is  the  one  source  for  any  fuse  you 
need:  —  standard  type,  dual-element  (slow 
blowing),  renewable  and  one-time  types  . . . 
in  sizes  from  1  /SOO  ampere  up. 

Manufacturers  and  service  men  the 
country  over  have  learned  that  they  can 
depend  on  BUSS  Fuses  for  dependable  pro¬ 
tection  under  all  service  conditions.  The 
name  BUSS  has  meant  unquestioned  high 
quality  for  more  than  37  years. 

To  make  sure  that  quality'  is  always 
maintained,  EVERY  BUSS  FUSE  IS  ELEC¬ 
TRONICALLY  TESTED.  The  sensitive 
testing  device  rejects  any  fuse  that  is  not 
correctly  calibrated,  properly  constructed 
and  right  in  all  physical  dimensions. 


Buasnuutn  Mfg.  Co.,  Univenity  at  Jeffenon 
St.  Louis  7,  Mo.  (Diviaioa  McGrsw  Electric  Co.) 

Please  send  roe  Bulletin  SFB  on  BUSS  Srosll 
Diroension  Fuses  and  Fuse  Holders. 


BUSSMANN  MFC.  CO. 


St.  Louis  7,  Mo. 


Manu/»etur»n  of  m  compitf  Unmot  /imm  tor  homo, 
farm,  commoreitJ  and  induttrial  use. 
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WIRE-CABLES-TUBING 


OPfRAf/NG  JEMPeHAlURES  FROM  60^C  TO  700'  C 


SI7ES  FROM  37  ro  4/0 


Coaiiol  Cpbl^S— "Surco^'  cooxkil  cabUt  includ*  o  wid« 
variety  of  typoi^  tuch  os  low  copocify,  oxtro  fltxibiltty, 
small  diomotor,  microphone  2  conductor^  ond  high  fern* 
peroture  "Surflon".  Conform  to  Milttory  Spec.  Jon-C* 
17A.  Many  special  designs.  If  you  hove  a  cooxial  coble 
problem  consult  us. 

Miniotlir#  Wire  &  Cable— "^rco''  miniature  wire  ond 
cables  ore  mode  in  conductor  sizes  down  to  No.  32  AWG 
in  stranded  ond  solid.  Close  control  in  monufacturing  per* 
mits  small  finished  diameters  on  both  single  ond  multi* 
conductor  coble.  Available  in  standard  colors  with  and 
without  nylon  jocket  or  shielding  in  the  various  vinyl  or 
polyethylene  compounds. 

"SurHon"  (200^0  Hoek-ep  Wire— Capable  of  oper- 
otion  ot  200^C  for  long  periods  with  no  opprecioble  de¬ 
composition.  "Surfion"  (tetrofluoroethylene)  is  non-inflam* 
moble  and  resistant  to  chemicals  (has  no  known  solvent). 
Adoptoble  for  high  frequency  use  because  of  low  elec- 
tricol  tosses,  "Surflon''  also  hos  very  high  volume  ond  sur- 
foce  resistivity.  It  is  availoble  in  hook-up  wire  sizes  with 
shield  or  jacket. 

MHlfi-Ceadeeter  Cables*— "Surprenont''  multi-conduc¬ 
tor  cables  ore  ovoiloble  with  conductor  sizes  from  No.  32 
AWG  and  larger,  with  or  without  nylon  jocket  or  shielding 
and  con  be  made  to  specification  for  special  design  or>d 
opplicotions.  Close  toleronces  permit  unusuolly  smoll  over- 
oil  diameters  and  "Spirolon"  color  coding  permits  easy 
identification  even  when  hundreds  of  conductors  ere 
involved. 

Naw  Improvad  Aircraft  Wiro— "Surprenont"  sand* 
wich  construction  (vinyl-glass  broid-vinyl-nylon)  gives  ex* 
cellent  overload  safety,  high  ond  low  temperature  per- 
formonce  ar>d  good  electrical  properties  (mode  to  conform 
to  Militory  Spec.  MIL-W-5086).  Nylon  jacketed,  it  hos 
greater  resistonce  to  abrasion,  fungus,  moisture,  hydraulic 
and  other  oils.  "Surprenont"  olso  offers  nylon  jacketed* 
polyvinyl-chloride  construction  mode  to  conform  to  Militory 
Sp^  AN-J-C-48A. 


C  "Sptraloil"— *"Surco-Spiralon"  color  coding  is  availoble 

on  all  vinyl  and  polyethylene  insuloted  wires,  with  or  with¬ 
out  nylon  jackets.  One,  two,  or  three  color  stripes  oro 
ovoiloble  In  the  standard  Nemo  colors  providing  almost 
unlimited  color  identifications. 

Solid  color  insulation  is  olso  ovotlable  in  the  10  standard 
Nemo  colors. 

Q  "Surco**  A-10  For  (105*0  Heek-np  Wlro— A-10  U 

on  unusually  high  grade  vinyl  insuloting  compound  devel¬ 
oped  in  our  own  laboratories  for  a  better  lH>ok-up  wire. 
It  hos  excellent  resistance  to  deformation,  soldering,  high 
temperature,  lew  temperature  ond  oging;  high  electricol 
properties;  Underwriters  Lob.  approved  for  continuous 
operotion  to  lOS’^C  without  fibrous  covering. 

JAN-C-74  Hook-up  wire>— Made  to  conform  to  Mili¬ 
tary  Spec.  (WL-SRIR-SRHV-SRRF)  in  all  sizes.  WL  available 
with  nylon  jacket  or  gloss  broid.  The  nylon  jacket  has 
greater  obrosion  resistance  and  high  surfoce  resistivity 
under  adverse  conditions.  SRIR-SRHV-SRRF  ovoiloble  with 
primary  insulotion  only  or  with  the  oddition  of  o  gloss 
broided  covering.  All  standord  colors  including  "SpiroloV' 
spiral  striping. 

"Surco"  Toblog  '*Surco^*  vinyl  tubing  Is  available  In 
speciol  formulations  to  provide  low  temperoture  (^65*C), 
high  temperature  (U.l.  opproved  for  105^0,  high  dielec¬ 
tric  strength,  flexibility  and  colors. ,  Standard  compounds 
ore  carried  in  stock  in  regulor  sizes.  Polyethylene  ond 
nylon  tubing  ore  olso  ovoiloble  ond  ore  carried  in  stock 
in  ftotural  color  in  limited  sizes.  S-lt-A  conforms  to  12047-A. 

I  MIL-W-5274A  Radar  A  Eloctroaic  Haok-ap  Wira 
~Mode  to  conform  to  Air  Forces  Spec.,  this  wire  offers 
excellent  low  temperature  performance.  Nylon  jacketed,  it 
has  high  obrosion  resistonce  and  superior  surface  resistiv¬ 
ity  even  under  odverse  humidity  conditions,  moking  it  very 
adaptable  for  high  impedonce  circuits. 


"SHril«ii«*'  liitiilatcd  Hoek.upWir  a«*"Surflene"  Is  extruded  trifluorochlorethy- 
lene  ond  is  noted  for  its  outstanding  resistonce  to  heat,  obrosion,  most  chemicols, 
ond  fuming  nitric  ocid.  It  hos  high  dielectric  strength  ond  insulotion  resistonce.  It 
is  especially  odopted  for  smoll  size  hook-up  wire  for  high  temperature  operation 
ond  for  totally  enclosed  opplication.  "Surflene"  is  ovoiloble  in  thirteen  solid  colors 
to  insure  positive  circuit  identificotion.  "Spiralon"  colors  not  available  os  yet.  Colors 
avoiloble  ot  present  ore  as  follows:  Red,  oronge,  yellow,  light  green,  dork  green, 
blue,  pink,  groy,  tan,  block,  brown,  white,  ond  cleor. 


Sm  vom  ot  tho  IRE  ConvontloB 
March  3-6.  ioeths  40T-402 


MANUFACTURING  COMPANY 
199  WASHINGTON  STREET,  BOSTON  8.  MASS. 
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CYtlMDRl^^ 

reflecKon-free 

21  inch 
245  sq.  in. 

the  largest  21"  CRT 
available! 


V 


\  N 


V  • 


duMont 


Cathode-ray  Tube  Division, 

Allen  B.  Du  Mont  Laboratories,  Inc., 
Clifton,  N.  J. 


C9 


TYPE  2  5 


for  additional  inf \:>rmoHom  on  thos^  7  cc<i#ro/S/  wrr>e  for  Oata  No.  f60 

EXCEPTIONALLY  GOOD  DELIVERY  CYCLE  on  militory  orders  due  to 
enormous  mass  production  focilities  •  .  .  fmmedk/fe  dolivmry  from 
stock  on  more  than  170  diHerent  types  and  resistance  volues  •  .  • 
Please  give  complete  details  on  your  requirements  when  writing  or 
phoning  for  further  information. 


► 


NEW  COMPLETE  CIS  CATALOG  WrUw  for  your  copy  todoy. 


t.  ■ 


t/ 


MEETS 


MILITARY  SPECIFICATIONS 


C  to  +  150"C  .  .  ,  compit'tn  aridity  to  soturution  .  .  . 
ore  the  unprecedented  temperature  ond  tiumidity  runj?  of 
90  and  95.  These  ctriitiols  oie  used  in  niititor\ 
equipment  subjected  to  extreme  temperoture  a  d  hiii»i*c*itv. 


-4 


/  - 


.f 


foiinoio  iev6 


RIPRESENTATIVES 

H»nr,  e.  Sonderi 
40t  Notth  Brood 

PHi>ad«iph<o  8  P#nnsylvapiQ 

Phonf  Wolngt  2-5369 

W  5.  Mormon  Company. 

1638  So.  lo  Crron^o  B’vd 
Lof  Angnlet  35,  Coi<forn<ri 
Phonp  Brodshow  2  3321 

IN  CANADA 

C.  C  Vnrno.th  K  Co, 

lo.  OfW.- 


SOUTH  AMERICA 
Jo^e  Luit  Pontpt 
Buprto$  Airi»5,  Afgrrntino 
Montevideo.  Uruguay 
R'o  de  Joneiro.  Bro/iU 
Soo  Paulo,  Bra/. I 

OTHER  EXPORT 

Sylvop  G*n%bot  v 
8  Wevt  .i'.'th  Stre-ft 
N.-w  York  IB,  N  T. 


CHICAGO  TELEPHONE  SUPPLY 

(>  f  t/tf  Uf/ff  it 


E*»N*»T  •  'NOlrllA 


Output  voltage  stabilized  in  less  than  one  and  one-half  cycles  Output  voltage  stabilized  within  two  cycles  as  load  current 
as  input  drops  from  130  to  100  volts.  jumps  from  0  to  full  load. 

Split-cycle  action  of  G-E  Stabilizers 
assures  top  performance  of  your  product 


A  common  cause  of  substandard  per¬ 
formance  of  electrical  equipment  is 
fluctuating  a-c  voltage  supply.  The  sim¬ 
plest  way  to  i>revent  local  voltage  con¬ 
ditions  from  affecting  your  product 
performance  is  to  use  G-E  Automatic 
Voltage  Stabilizers. 

MADE  TO  FIT  ANY  APPLIUTION 

Light,  compact,  standard  models  are 
now  made  in  sizes  IS  to  5000  va.  These 
models  can  easily  be  used  in  a  wide 
variety  of  applications:  laboratory  and 
factory  testing  equipment,  signaL^and 
alarm  systems,  and  many  others.  To  do 
specific  jobs,  special  designs  are  avail¬ 
able  or  can  be  made. 


CORREOS  WIDE  RANGE  OF  VOLTAGES 

Standard  G-E  Voltage  Stabilizers  cor¬ 
rect  for  all  fluctuations  between  95  and 
130  volts,  or  190  to  260  volts,  deliver¬ 
ing  a  stable  115  or  230  volts  to  your 
product  within  ±1%.  Special  models 
can  stabilize  to  an  even  closer  degree. 

EASY  TO  INSTALL;  NO  MAINTENANCE 
Only  two  sets  of  terminals  to  connect: 
one  for  supply  and  one  for  the  load. 
Since  there  are  no  moving  parts  or  elec¬ 
tronic  components,  need  for  replace¬ 
ment  parts,  adjustments  or  any  other 
maintenance  is  virtually  non-existent 
Operation  is  completely  automatic.  Gen¬ 
eral  Electric  Co.,  Schertectady  5,  N.  Y. 


GENERALB  ELECTRIC 


SENSITIVE  EQUIPMENT,  tvch  os  this  Typo  N 
Look  Dofoctor,  functions  occurotoly  only  whoii 
voltogo  it  proporly  stobilitod.  0>E  voltapo  tto* 
biliitrs  porform  this  sfobitising  function. 
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BRING  THROUGH  EQUIPMENT  FAST! 


SERUICE  COSTS 


YOU  CAN  SIMPLIFY  OESI0N  - 

^  SPEED  PRODUCTION  -  AND  CUT 


OnOANIlE  CIRCUITS  QUICKLY 


Sditmgtict  •!  •Uctr^nk  can  b« 

brtliM  d^wfi  hil«  drcwit  Mocks  ol  loftcolly 
esuciofsrf  foocHons.  Tkoso  fwoctionol  circoft 
blocks  con  bo  wowntod  roodily  otthor  in  fbo  Aldon 
**30"  ytof 'in  pockofos  or  bosic  Ckossis  inmI.  Tvbo 
sockets  ond  ossociotod  components  ^oickly  loy 
oot  on  foil  scolo  Unit  Plonninp  Shoots  for  mownt- 
Inf  on  torminol  cords.  TKoso  spoctol  pro-puncKod, 
molti-bolo  torminol  cords  bovo  wtdo  Ooxibility  to 
toko  on  inOnito  variety  of  cirewH  voriotions.  both 
sides  of  cord  con  bo  used  to  obtoin  moximom 
component  density  oroo.  Usinf  tbo  Unit  Plonninf 
Shoots,  fvnctionol  cirevit  ynits  ore  oil  plonnod  in 


irX  AS  SIMPLE  AS  THIS! 

Llill  /  Miniotwro  Terminals  —  450  Sorloo 


Terminol  cords  hove  been  designed  to  occommo- 
dote  tremendous  number  of  circuit  voriotions  ^  to 
moke  neot  tube  ond  compooent  sub-ossemblies  with 
o  minimum  of  wiring  ond  simplified  ossembly  tech* 
nifues.  Speciol  Alden  Minioture  Terminols  ore  new 
ond  rodicol  punch  press  configurodon  rotchet  sloe 
holds  vorious  sixe  component  lends  for  soldering  — 
no  twisdng  of  lends  with  pliers.  Figure  *'eight’* 
shope  occommodotes  cross  wiring  ond  buss  leods. 
Terminols  ore  punch  press  ports  —  so  toke  o  min* 
imum  of  solder,  reduce  solder  dme.  eliminote  doncer 
of  cold  solder  knots. 


bock  Connectors  «»442MIN  Sorios 
Alden  Terminol  Cord  System  meons  minimum  of 
inter-cobUog  —  but  even  this  cobling  coo  be  loid 
out  eosily  ond  proceed  os  simple  sub-ossembly.  Open 
sided  chossis  coostructioa  mokes  coble  eosy  to  wire 
to  front  ponel,  terminol  cords  ond  bock  connectors. 
The  Alden  Bock  Connectors  ore  units  that  con  be 
discretely  posidoned  on  the  bock  of  the  chossis*— 
isolodng  lines  with  incompotible  voltoges,  currents, 
M  frequencies.  This  design  insures  occessible  solder 
terminols  for  soldering  —  ovoids  rot  nests  of  con¬ 
gested  convendonol  bock  connector  wiring.  Color 
coded,  the  Alden  bock  connectors  provide  beoutiful 
operodonol  or  service  check  points  for  oil  leods  to 
ond  from  chossis. 


GET  EASY  SUD-DIYISION 
OF  LABOR 

Solder  torminols  ond  sockets  qokkty  rivot  to 
Aldon  torminol  cord  occording  to  loyoot  on  Unit 
Plonninf  Shoot.  Compononts  snop  into  tho  spociol 
Aldon  Miniotyro  Torminols  which  held  thorn  for 
soldoHnf  —  (No  twisting  or  wropping  of  lends 
nocossory)  —  With  oN  tvbo  sockets  ond  their  osso¬ 
ciotod  compononts  moyntod  on  one  cord  —  tho 
wiring  ond  soldoring  of  drevits  is  on  open,  oosy* 
to-work  svb  ossembly  oporotion. 


These  screws  hove  concave  bead  with  orced  notch 
to  power  screw  driver  locates  head  quickly,  ''•o 
danger  of  it  slipping  out  and  marring  panel  surface 
—  yet  same  screw  can  be  unfastened  with  coin  in 
ordW  to  hinge  forward  the  front  panel  for  servidng 
and  check  in  the  field. 


Hinged  Front  Fonol  Design 

Hinged  front  panel  design  of  chassis  allows  rheo¬ 
stats,  indicator  lights,  lacks,  etc.  to  be  mounted  on 
panel  as  another  easy-to-work  sub-assembly.  This 
panel  attaches  easily  to  chassis  —  is  wired  —  swung 
op  and  fastened  with  Alden  Target  Screws. 


CUT  SERYICE  AND 
MAINTENANCE  COSTS 
IN  FINAL  EQUIPMENT 

In  lUld,  w  oflk*  yo«r  M|wpin«i«l  m«ia- 

tanaiK*  i,  !•  30  .acMid  dmif 

tosic  raplocwMiit  •brnMl,  or*  uihiN  «wei»9li  hi 
wnfM  aiNl  lii*  lo  b«  thippaj  by  parcel  paM 
far  repair. 


fuwnr^' 

PlW-m  PMKM 


Here  is  a  plug-in  package  unit  using  the  \ 
method  of  converting  schematic  into  finished 
bly  quickly.  Simply  mount  the  completed 
card  sub-assembly  on  the  Alden  **20“  N 
changeable  base,  dip  solder  the  leads 
or  housing  and  handle  and  it's  completed 
eration,  visual  or  instrument  checks  are  easil 
—  if  trouble  occurs  doubtful  uoits  are 
isolated  —  these  units  easily  unplug  and 
hensive  infection  made.  Spare  uoits  can  be 
in  so  equipment  doesn't  have  to  be  iooperab 
repairs  are  in  process. 


**Sorvo-A4JfHt  lock" 

Assembled  •— >  the  Basic  Chassis  simplifies  operation 
of  equipment  ~  Slashes  service  aiM  asaiatenance 
time.  Smooth,  positive  insertion  and  removal  of  the 
chassis  is  provided  by  the  Alden  ‘'Serve-A-Unit 
Lock.'*  A  simple  twist  of  the  handle  and  the  chassis 
backs  off  with  fiaget  dp  case.  It  also  pitots  the  chassis 
beck  into  place  —  securely  locking  it  for  operation 
with  the  saom  fadlity. 

TO  OET  STARTED  QUICKLY! 

Wii«  for  Minpio  booic  Ckmoh  $40.  —  mui  AUoa 
"30"  Plvg4a  Pockofoo  $10.  —  writo  Dopt.  •  for 
booklol  "Booic  Ckouh  ood  Cowpoooiit.  for  Pkr^ 
ia  Uait  Coaoirwetioa." 

SEE  US  AT  BOOTH  N3  THE  IRE 
SHOW,  GRAND  CENTRAL  PALACE, 
NEW  YORK  CITY 


ShiaUod  ^ 
Coaotracrii 


"80" 

Moa  latorchaafoablo 


"30"  Rack  aad  Ckoufo 
MoaaHat  Sochoto 


ALDEN  PRODUCTS  COMPANY  127  North  Main  Street,  Brockton,  Massachusetts 


Remember^  Sealtrons 
protect  sensitive  parts 


N(w  York  Witliom  Gold 

S«itt  7806,  Empirt  Stott  Bldg. 
Ntw  York  City 
Phono— Longtat  4-2525 
Boston  Htnry  P.  Stgti 

143  Niwbury  Stroot 
Boston.  Moss. 

Phono— Ktnmort  €-3012 
Baltimoro'.Jamos  W.  HoiKk 
Washington  Boi 

Towson.  Md. 

Phono— Towson  3114 
Phtladolphia  S.  Victor  Malta 
Boi  205 
Camdon.  N.  J. 

Phono— ^llingswood  S-S185W 
Clovoland^  Richard  Snotsingor 
Pittsburgh)1836  Euclid  Avonuo 
BuflalojCtovotond,  Ohio 

Phono— Mam  1-4381 
Ootroit  Richard  6.  Harper 

814  Fishor  Building— 

Detroit.  Mich. 

Phono  -Trinity  1-4262 
Cincinnati  M.  L  (Marvo)  Williams 
5720  CUengate  Lano 
Cinannati  13.  Ohio 
Phono— Redwood  0284 
ChicagolDavo  Oolin 
MinnoapMisf263S  S.  Wabash  Ave., 

Chicago  16.  Ml. 

Phono  —Calumet  5-2822 
Los  Angelos  iackson  Edwards 
San  Franasco‘2946  Bolden  Drive 

Los  Angelos  28,  Calif. 

Phone- Hudson  2-1133 
St.  Louis  ;R.  Harper 
Kansas  City  U356  Maryland  Avenue 
St.  Louts.  Mo. 

Phono— Jefferson  6369 
Dallas  Edward  F.  Aymond,  Jr. 

4308  Maple  Ave.. 

Daltos  9.  Teaas 
Phono— Logan  1970 
Montreal  Harry  Schwartz 


SEALTRON'S  new  plant  and  gen- 
eral  offices  in  Cincinnati,  Ohio  utilize 
the  most  advarKed  techniques  and 
manufacturing  methods  ever  con- 
ceived  for  the  production  of  her¬ 
metic  seals*. .to  give  you 

IMMEDIATE  DELIVERY 
HIGHEST  QUALITY 
REALISTIC  PRICES 


Mrmtroat.  Quebec 
Phone  Marquette  6736 
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sales  representatives 


for  SEALTRON 
glass-to-metal 
hermetic  seals 


100  SERIES  27  SIZES  AND  VARIATIONS 
cii  ct> 


70  SERIES  18  SIZES  AND  VARIATIONS 

"if  <1  ^  ^ 

90  SERIES  24  SIZES  AND  VARIATIONS 


SEALTRON  SUPPLIES  COMPLETE  SUB-ASSEMBLIES  WITH  SEALS 


9701  lEAOING  XOAO  •  CINCINNATI  IS,  OHIO  •  TE1E7HONE  VAllEY  1500 

ELECTRONICS  — Maich,  I9S2 

n 

SNAIL,  cmd 


l|  HELDOR  TERMINAL  No.  187 

I  i  small  in  size. ..BIG  in  application! 

IB  2  Now,  at  last,  a  SMALL  yet  nigged  terminal  that's  the  answer  to  space  and  performance 

IB  I  problems  of  hermetically  sealed  components.  Literally  “peanut”  in  size  (the  smallest 

IB  -  compression-type,  hermetically-sealed  bushing  assembly  on  the  market  today),  it  can  be 

IB  *  depended  upon  to  perform  as  well  as  any  of  its  “big  brothers”. 

^B  If  space  is  at  a  premium  in  your  hermetically-sealed  component  design  .  .  .  and  you 

want  TOP  PERFORMANCE  ...  it  will  pay  you  to  get  complete  data  on  the  amazingly 
■  versatile  HELDOR  TERMINAL  No.  187. 

NEW  !  Watch  for  important  announcements  on 
Heldor's  new  #500  G  and  #875  BX  bushing  assem¬ 
blies  AND  ...  the  new  Heldor  Condenser  Terminals 
made  to  nass  JAN-C-25  specifications. 

HELDOR  BUSHING  &  TERMINAL  CO.,  Inc 

^  225  Belleville  Ave.,  Bloomfield,  N.  J. 


WRITE  FOR  DATA 

Send  Data  on  HELDOR  Terminals  #187 

Name  . Title  . . 

Company . . . . . . . 

Street . . . . 

City . . . Zone . State . 
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fiu/uteil  a  C(UHfiaH4^ 

YONKERS  2,  NEW  YORK 


PitKFEttttKU  SOI  HVF 
FOR  ipi  AFITY  i 
TOROntS  A  FILTERS^ 


For  ovory  "BumoU"  toroid  or  filtor  spocHiod  in  tho  bill 
of  materials  for  Electronic  equipment,  we  chalk  up  another 
credit  for  our  "Burnell  Customer  Service." 


In  this  highly  specialized  and  technical  field,  individual 
attention  to  the  customer's  problem  assures  him  of  obtaining 
the  best  filter  for  his  application.  It  is  the  job  of  our  engineering 
sales  department  to  thrash  out  every  detail  of  tho  customer's 
problem  until  it  is  sure  that  the  specifications  will  guarantea  cor* 
rect  performance.  V 

The  next  step  would  be  to  choose  from  our  file  of  thou* 
sands  of  designs,  one  which  meets  the  requirements.  In  many 
instances,  of  course,  it  is  necessary  to  create  an  original  design 
but  of  AO  extra  cost  to  Me  customer.  In  either  case,  we  can 
state  unequivocally,  that  the  result  is  invariably  ona  of  customer 
satisfaction.  This  is  vrhy  Burnell  has  been  the  "preferred  source" 
with  so  many  engineers. 


EXCLUSIVE  MANUFACTURERS  OF  COMMUNICATIONS  NETWORK  COMPONENTS 
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Need  permanent  magnets 
and  expert  magnet  services 


Substantial  supplies  of  Carboloy  AlnUo  permanent  magnets 
now  available  for  most  D.O.-rated  applications 


Substantial,  increasing  quantities  of  Carboloy 
Alnico  permanent  magnets  are  now  available  to 
all  plants  that  can  extend  their  D.O.  ratings 
under  C.N.P.  Regulation  No.  3.  For  nearly  all 
applications  except  toys,  novelties  and  a  few 
other  accepted  uses,  you  can  plan  to  use  mag¬ 
nets  for  modernization  of  present  products,  new 
products  in  the  experimental  stage  or  expanded 
production  of  present  applications.  Carboloy 
magnets  are  available  in  cast  or  sintered  form 
.  .  .  will  be  job-designed  and  built  to  your 
specifications  or  furnished  from  standard  stocks. 

And,  as  always,  experienced  Carboloy  mag¬ 
net  engineers  will  assist  you  in  magnet  design 
and  application.  Their  skills  with  Carboloy 
Alnico  magnets  may  supply  just  the  extra  touch 
you  need  to  help  you  improve  that  meter,  motor, 
instrument,  control,  generator,  magneto,  TV 
speaker  or  whatever  product  you  produce. 

Guaranteed  Energy 

You’ll  get  superior  magnets,  too.  Carboloy  mag¬ 
nets  are  built  under  the  most  rigid  controls 
practiced  anywhere.  They  are  checked  and 
tested  for  quality  and  uniformity,  and  each  one 
is  guaranteed  to  meet  or  surpass  the  industry’s 
external  energy  minimum. 

Get  in  touch  with  us  today.  From  design  to 
delivery  on  the  day  promised,  we’ll  do  every¬ 
thing  possible  to  give  you  service  and  satisfac¬ 
tion  . . .  plus  the  magnets  you  need  to  make  your 
products  better,  your  profits  greater. 


CARBOLOY  magnet  engineers  are  experts  at  de¬ 
signing  assemblies  with  circuits  that  provide  more 
useful  energy  with  less  magnetic  material.  Their 
services  are  yours  when  you  need  help  in  magnet 
design  and  application. 


TWO  helpful  bulletins  are  yours  for  the  asking: 
a  clear,  informative  Permanent  Magnet  Design 
Manual  with  latest  technical  data,  and  the  newly 
released  catalog  of  Stocked  Carboloy  Alnico  Perma¬ 
nent  Magnets.  Send  coupon  for  ypur  free  copies. 


"Carbel«y"  it  Hm  Irodcroarfc  for  itio  prodvcta  of  Corfcotey  Dopoilmoiil  of  Oonorol  iloctrk  Cooipony 


CARBOLOY 


DEPARTMENT  OF  GENERAL  ELECTRIC  COMPANY 

11139  East  Eight  Mil*  Road  •  Datroit  32,  Michigan 


tiorek,  1952  — ELECTRONICS 


METERS  and  instruments  are  but  one  of  the  many 
fields  where  permanent  magnets  work  wonders. 
In  the  Current  Recorder  above,  a  concentric  magnet 
element  of  Carboloy  Alnico  is  the  measuring  mech¬ 
anism.  Being  small  in  size,  but  tremendously  pow¬ 
erful,  it  simplified  the  design  .  .  .  reduced  the 
recorder’s  weight  by  10  pounds  .  .  .  greatly  con¬ 
tributed  to  its  sensitivity  and  accuracy.  Here  is  a 
typical  case  where  modernization  through  perma- 
ment  magnets  pays  oft  in  improved  products. 


CARBOLOY 

AINICO  PERMANENT  MAGNETS 

Designed  Right . . .  Built  Right . . . 
Delivered  Right  on  Time 

and  with 

Energy-Potential  Right  I 


GET  THESE  12  OUTSTANDING 
ADVANTAGES!  SPECIFY 
CARBOLOY  PERMANENT 
MAGNETS 

1  SIMPLE — Compact,  self-containing  sources  of 
energy  with  no  operating  parts. 

2  UNIFORMLY  POWERFUL— Guaranteed  to  meet 
or  surpass  the  standard  external  energy  minimum. 

3  LAST  FOREVER — Will  supply  a  constant,  uni¬ 
form  magnetic  field  indefinitely. 

4  NO  WIRING — Eliminate  need  for  coils,  windings, 
or  other  electrical  fixtures. 

5  COOL-RUNNING — Won’t  generate  heat;  need 
no  provisions  for  heat  dissipation. 

6  NO  OPERATING  COSTS— Operate  without 

)  maintenance  costs  or  any  power  supply. 

7  NO  POWER  FAILURES — There  is  no  outs'ide 
source  of  power  to  fail! 

8  COMBINE  ELECTRICAL  AND  MECHANICa| 
FEATURES — Transform  electrical  energy  intB 
mechanical  motion;  mechanical  motion  to  ele^ 
trical  energy.  ; 

9  SIMPLIFY  MECHANICAL  ASSEMBLIES— Exeri 
strong  tractive  force  for  holding,  lifting  and  sepo^ 
rating  devices  that  eliminates  component  partSg 
makes  product  design  and  fabrication  extreme^ 
simple.  T 

t 

10  UNINTERRUPTED  OPERATION— Magnetic  erW 
ergy  flows  continually  and  forever/  | 

1 1  CREATE  SAVINGS — Reduce  weight,  save  spacij 
lower  cost  of  fabricating  and  eliminate  other  \ 
often  more  costly,  power-supplying  parts. 

12  MOISTURE-RESISTANT— No  coils  to  colle« 
moisture. 

Clip  and  Mail  Todayl 

- -T 

CARBOLOY  f 

Ovpartnwnl  of  Ociraral  EUctric  Comeany  I 

11139  Eatf  Ei9M  Mil*  Reed,  Detroit  31,  Mkhifan  j 

I  am  intBTMtBd,  wilfcoMt  BbliftiHe  PBCGiving  informotlofi  ebewt  | 
th*  12  owniOfKlmQ  odvantoQM  of  Corboloy  Abiloo  Formonowt  Mog>  | 

nots.  I 

Q  Sond  mo  froo  copiot  of  Dosipn  MoihmI  oimI  Stondord  Stock  I 
Cotalot.  I 

G  Havo  o  Carboloy  mopnot  onginoor  call  at  my  plant  toon.  i 


Company  Noma. 
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HfRi  ARE  THE  FACTS  AND  FIGURES: 

CONTACTS:  10  amp.  standard.  24  volts  D.C.,  115 
volts  A.C. 

15  amp.  contacts  availablo. 

SENSITIVITY:  O.C.;  4  pole  I  Swotts 
2  pole  .7  watts 
A.C.:  4  pole  5  volt  amperes 
2  pole  2.5  volt  amperes 
Can  also  be  furnished  in  6  pole  AC 
and  DC  up  to  4000  Ohms. 

COIL:  To  115  volts  D.C.,  230  volts  A.C. 

NOMINAL  HEAT  RISE:  D.C.  30°C  above  room  ambient 
A.C.  45 °C  above  room  ambient 

MAX.  INPUT  FOR  85°  RISE:  D  C.  5  watts 

A.C.  11  volt  amperes 

MOUNTING:  Base  or  end  mounting 
WEIGHT:  4.5  oi.  4  P.D.T. 

WEIGHT  HERMETICALLY  SEALED:  7.7  oz. 

DIMENSIONS:  C*P*n  Relay— 2'/,*-,  I'/,'.  2'/.*- 
Sealed  Relay— 3'/i",  I'/i",  2yi4' 

Overall  Mounting  Flange— 3'/s' 

Center  to  Center  Mounting  Holes — 2  "/is' 


A  Quality  Relay 

I  Ik  iuvn  Allicii  l»K  Rcl.ix  IS  cli- 
sij^iuil  to  offer  \ers.itilit\  in  .i 
powir  rcl.is  wlicre  (jii.ilitv  .mil 
low  tost  .ire  f.ittors.  Htsitlcs  st.i- 
hiliti  in  ofiir.ition  its  rtli.iliilitv 
•illosss  .)  r.ingf  in  .ipplit.itions 
front  hij;li  ipi.ilitv  mstrumtiits  to 
\t  tilling  ni.it  hints.  I  lit  f^Kl  rt  l.ii 
will  tompli  with  liitli  rw  riti  rs' 
I  .ibor.itorifs  rtt|inrtintnts  .mil  i.m 
•ilso  be  supplifil  ht rmtt it .1 1 1  \ 
sf.ilfd. 

Bulletin  PK  gives  complete 
details.  Send  for  your  copy 
today. 

lit'  siirc  to  stntl  for  \onr  to|>\  ot 
Allitil’s  Ki  l.i\  (iiiitlt.  It  gists  till 
fiiginttring  tl.it.i  for  2"  .Mlitil 
rtl.iss  in  .1  tontisi  t.ihiil.ir  torni 
for  f.isi  rtftrtntt. 


ALLIED  CONTROL  COMPANY,  INC.  2EASTENDAVENUE,NfWYORK21,N.Y. 
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POWER 


VERSATILITY 


QUALITY 


PERFORMANCE 
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VISIT  HERMETIC’S  BOOTH  NUMBER  129  AT  THE  1952  f.  R.  E.  SHOW. 


HERMETIC  SEAL  PRODUCTS  CO. 


The  Brochure  You've  Been  lA/oiting  For  Is 


An  iou  on*  of  tho  theutondt  of  oloc- 
trom<  onginoors  who  hoi  olroody  ro- 
qufstod^opy  of  this  important,  now, 
pcnp  brochuro  on  hormotic  sool* 
idgT  H  ^ot,  tond  your  nomo  In  today 
Ipujlfow  FRII  copy. 

before  has  ever  been  done  in 
/iw  highly  specialized  field  that  con 
'  compare  with  this  new  presentation  on 
glass-metal  headers. 

Beautifully  printed  in  3-colors,  this  bro¬ 
chure  will  bring  you  up  to  date  on 
hermetic  sealing,  becoxise  it  shows  a  re¬ 
markable  exposition  of  what  HERMETIC 
SEAL  PRODUCTS  CO.  has  achieved  in 
miniature  and  sub-miniature  plugs  and 
seals,  os  well  as  in  standard-size 
headers. 


Off  Hie  Press! 


Years  of  creative,  fruitful  effort  by 
HERMETIC  have  mode  it  the  lorgest  ex¬ 
clusive  man\dacturer  of  hermetic  seals 
in  the  world.  This  company  has  pio¬ 
neered  ond  introduced  almost  every 
important  innovation  in  this  most  ex¬ 
acting  field. 

HERMETICs  spedolist-engineers.  with 
such  a  background,  are  eager  to  help 
you  with  yotir  problems  in  the  ever- 
exponding  usage  of  hermetic  sealing. 
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FOR  SMALL  SIZE,  SUPERIOR  PERFORMANCE 
IT’S  G-E  TANTALYTIC  CAPACITORS 


NEW  tantalum-electrolyte 
units  offer  excellent 
low-temperature  properties 

Superior  performance  and  large 
capacitance  per  unit  volume  make 
new  General  Electric  Tantalytic 
capacitors  valuable  wherever  mini¬ 
aturization  is  a  "must.”  Designed 
for  low-voltage,  direa-current  ap¬ 
plications,  these  capacitors  excel 
in  low-temperature  properties  and 
shock  resistance. 

Otiisr  Lent  shnif  IMn  •  lxc**4- 

Intly  law  iMkatn  cnrrnnt  •  Hnmwlk  tnol- 
bif  •  Oenrf  •tabHity  a  ChamlcaHy-nawfral 
alactralyta 

Operating  temperatures  range 
from  —  55C  to  -|-85C,  ratings  from 
.02  muf  to  12  muf  at  150  volts  d-c. 
For  further  data,  send  coupon  for 
Bulletin  GEA-5753.  For  specific 
applications,  list  temperature  range, 
leakage  resistance  values,  and  op¬ 
erating  voltage  and  write  Capacitor 
Sales  Division,  General  Electric  Co., 
Hudson  Falls,  N.  Y. 


For  example:  on  this 
gun  control  system— 

Desiicn  specifications  fur  the  circuit 
of  a  Kun  control  servo-amplifier  system 
required  capacitors  with  great  stability 
over  a  wide  temperature  range.  Air¬ 
borne  equipment  was  involved,  so  size 
and  weight  were  also  extremely  impor¬ 
tant.  G-E  Application  Engineers  were 
called  in  while  the  design  was  still  on 
the  board.  Tantalytic  capacitors  were 
recommended  because  they  are  small, 
light,  chemically  stable.  Result:  a  finished 
design  that  meets  every  requirement. 


ELECTRIC 


GENERAL 
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(tantalytics  IM  WHITC  ) 
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TIMELY  HIGHLIGHTS 
ON  G-E  COMPONENTS 


FOR  RELIABLE  DC  TO  AC  AMPLIHCATION 

NEW  Second  Harmonic  Convertor 

The  new  G-E  second  har¬ 
monic  converter  is  a  magnet¬ 
ic-amplifier-type  unit  which 
converts  low-level  d-c  error 
signals  (such  as  those  gen¬ 
erated  by  thermocouples)  to 
double-frequency  AC.  Devel¬ 
oped  for  exhaust  gas  tempera¬ 
ture  control  of  jet  engines, 
it’s  also  applicable  to  control 
approach  systems,  industrial 
measurements,  computing  de¬ 
vices,  and  numerous  servo 
mechanisms  and  electronic 
control  systems. 

Designed  for  use  on  400- 
cycle  power  (800-cycle  out¬ 
put)  the  converter  can  be 
adapted  for  use  on  other 
frequencies  by  selecting  the 
proper  external  capacitance. 

Reliability  and  long  life  result 
from  these  features:  hermetic 
sealing,  static  operation,  low 
temperature  rise.  Write  now 
for  full  details  in  Bulletin 
GEC-832.  Then,  if  you  have 
an  application,  contact  your 
General  Electric  Apparatus 
Representative. 


(Actual  Six*) 


EQUIPMENT  FOR 
ELECTRONIC  MANUFACTURERS 


A  partial  list  of  the  thousands  of  items  in 
the  complete  G>E  line.  We'll  tell  you 
about  them  eoch  month  on  these  poges. 


Components 


M«t«rt  ond  instnim^ntt 
Copecitors 
TrontfoniiRrt 
PwlM^fomiing  n«twefiis 
D«loy  KnM 
RMCfors 
•■niyrlt* 
Mofor-g»n«rofor  %%H 
Inductroh 
t««lftors 
Vottoge  stabiU2*rs 
Froctional-hp  motors 
Kectifiors 


TImors 

Indicating  lights 
Control  swHchos 
Gonorators 
Solsynat 
Roloyt 
Amplidynas 
Amplistots 
Torminol  boards 
Push  buttons 
Photovoltaic  cois 
Glost  bushings 
Dynomotofs 


Development  and 


ANTI-BREAKDOWN  PROTECTION 

NEW  Hermetically- 
Sealed  Relay 


General  Electric’s  new  hermetically- 
sealed  aircraft  relay  for  operation 
in  exposed  locations  features  extra 
protection  against  permanent  break¬ 
down  due  to  voltage  surges.  Special 
polyster  compound  used  to  mold 
contact  arms  into  the  stack  insula¬ 
tion  is  non-tracking,  provides 
greater  arc  resistance.  More  power¬ 
ful  magnet  structure  yields  higher 
tip  pressures  for  surety  of  make. 
Rated  28  volts  d-c,  3  amp.  See 
Bulletin  GEA-S729. 


125  DEVICES  DESCRIBED 

NEW  Measuring 
Equipment  Catalog 


G-E’s'^  complete  line  of  measuring 
equipment  for  laboratory  and  pro¬ 
duction  testing  is  concisely  de¬ 
scribed  in  this  new  80-page  reference 
catalog.  Measuring  and  testing  de¬ 
vices  include  photovoluic  cells, 
time  meters,  the  current-limited 
high-potential  tester,  and  dozens 
of  other  products.  Prices,  applica¬ 
tion  information,  and  condensed 
tables  of  important  characteristics 
arc  all  given  in  this  illustrated 
booklet.  Check  Bulletin  GEC-1016. 


Production  Equipmont 

Soldaring  irons 
Ratiafanca-walding  control 
Currant*  Umltad  hlgh*potantial  tostor 
Insulotion  tottort 
Voevum-tuba  voHmatar 
Photoolactrk  rocordon 
Domognatitart 

*Rag.  Trodu  wart  mf  Gwimtol  Ihctric  Co. 


I  Gonorol  Bactrte  CRwpawyg  taoHoii  A447«1f 

I  ScHonoctody  $,  Now  Yorit 

I  Ploata  sand  ma  tha  following  bullaHnsi 

J  Indkotat  \/  for  rafaronca  only 

*  X  for  planning  on  kimadiota  projoef 

I  (  )  GEA-5729  HannatkoNy  Soolod  Rolayt 

I  (  )  GEA-5753  Tantolytk  Copocitori 

I  (  )  GEC*832  Socond  Harmonk  Convartort 

I  I  )  GCC*1016  MoaMring  Equipmont 

I  Noma . 

!  Compony . . . 

I  Addrati . 

I  City . Stata. . 


f 

L 

f 

I 
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Can  Cminton 


Veeper-hoot 


IVlilitary  reconnais- 
sance  men  know  the 
value  of  the  "intelli- 
j  gence  reports”  faith- 

fiiUy  rendered  by  these 
^  Veeder-Root  Distance  and  Topog¬ 
raphy  Counters.  And  other  men,  who 


Now  if  we  can  help  you  to  help 
these  men,  by  figuring  out  some  new 
and  unusual  application  of  Veeder- 
Root  CountToX  in  defense  production, 
then  you  can  count  us  at  your  serv¬ 
ice,  beginning  right  now. 


have  to'do  the  close  figuring  in  other  VEEDER-ROOT  INCORPORATED 


arms  of  the  service,  they  too  count  on 


**The  Name  That  Counta" 


Veeder-Root  Counters  in  more  ways 
than  you  could  shake  a  "slip-stick”  at. 


HARTFORD  2,  CONN.  .  GREENVILLE.  S.  C. 
Montreal  2,  Canada  .  Dundee,  Scotland 
Offices  and  agents  in  principal  cities 


KL 


March,  1952— ELECTRONICS 


r 


m  the  prod 
predekn  built, 
multiple  headert 
Simply  stated,  that 
of  engineers  —  a  record 
that  attests  to  the  qugUty  of 
thUse  terminals -epd  tnS 
ability  of J£-I  dsfigners  ty  meet 
specificaohias  on  the  toughest 
oi  terminal  sealing  problems! 
Currently,  £-1  offers  over 
100  stahdard  types,  with 
numerous  optional  fea¬ 
tures  ~  for  the  quick, 
economical  solution  of 
most  sealing  require¬ 
ments. 


Paper  Capacitors 

"^(r  in 


These  Paper  Can  Types  are  produced  to  meet 
the  physical  dimensions  and  electrical 
requirements  of  JAN-C-25  specification. 

Where  exceptionally  small  hermetically  sealed  paper  capaci¬ 
tors  are  required  for  filter,  by-pass,  or  coupling  applications, 
the  Sangamo  CP  20  Line  is  a  sound  choice.  These  capacitors 
are  mineral  oil  impregnated  for  E  Characteristic  and  assure 
excellent  performance  with  long  life  at  temperatures  from 
—  55°  to  +  85°  C.  They  are  ideal  for  use  in  military  equip¬ 
ment,  aircraft,  or  industrial  applications.  Two  typical  units 
of  the  CP  20  Line  are  illustrated  at  left. 


Type  CP  28 


Type  CP  40 


inUU^INT  ^  rAHINtK 

IN  PRODUCTION 


KARP  METAL  PRODUCTS  CO.,  INC. 


OF  SHECT  MHAL 


...KARP 

“Accurate"  Fabrication 


CABINETS,  HOUSINGS,  CHASSIS, 
ENCLOSURES 


SEE  US  AT 
THE  I.R.E.  SHOW 
BOOTHS  49-50 

i;i 


(Ahhovgb  Karp'$  big  imw  plan!  b 
prlMoriiy  •ngogad  In  predu^ion  for 
moior  dnfmiM  canfraclon  and  ttro* 
•a^  motarioh  ora  on  oHoeotion,  «ra 
conlinaa  to  Iba  bad  of  oar  ability  to 
prodaca  far  ganaroi  Indadry.) 


*Jobs  are  rated  for  reqmred 
tolerances — liberal  or  close 
— with  quality  maintaimed 
at  its  best. 


Production  is  rolling  and  costs  stay  down  in  hun¬ 
dreds  of  plants,  thanks  to  KARP  "Accurofed" 
Fabrication.  Here  is  insurance  that  every  dimen¬ 
sion  is  accurate . . .  every  hole  drilled  clean, 
correctly  sized  and  positioned . . .  openings  ac¬ 
curately  spaced  ...  all  units  uniform,  and  finish 
perfect. 


That  adds  up  to  smooth,  fast  assembly  that  ends 
lost  motion  and  builds  volume  outputi 


Why  not  let  Karp  Design  Engineers  study  your 
assembly  requirements  for  a  fabricated  ^eet 
metal  unit?  Whether  it's  a  liberal  or  close-tol¬ 
erance  job— whether  it  calls  for  simple  or  intri¬ 
cate  forming,  drawing,  bending,  welding,  finish¬ 
ing,  or  all  combined  . . .  "Accurofed"  Fabrica¬ 
tion  the  Karp  way  means  real  insurance  of 
astambly  oaso,  spaed,  and  economy.  Send  us 
your  blueprints. 


215  63rd  STREET.  BROOKLYN  20,  NEW  YORK 


Specialists  in  Fabricating  Sheet  Metal  lor  Industry 
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IRE  SHOW,  MARCH  3rd  THRU  6th  AT  BOOTH  29 


AAoM  S-4.A 


PULSESCOPES  are  Oscilloscopes  to  portray  the  attributes  of  the  pulse:  such  as  shape, 
amplitude,  duration  and  time  displacement.  Both  of  the  PULSE  SCOPES  have  Video  ampli¬ 
fiers  with  frequency  response  up  to  11  megacycles  with  Video  delay  of  0.55  microseconds 
and  pulse  rise  and  fall  time  better  than  0.07  microseconds. 


Mod*l  S-S-A 


S-4-A  SAR  PULSESCOPE— Video  Sensitivity  0.5vp 
to  p/in.  S  Sweep  80  cycles  to  800KC.  either  trigger  or 
repetitive.  A  Sweep  1.2  microseconds  to  12,000  micro¬ 
seconds.  R  Delay  3  microseconds  to  10,000  micro¬ 
seconds  directly  calibrated  on  precision  dial.  R  Pedestal 
(or  Sweep)  2.4  microseconds  to  24  microseconds.  In¬ 
ternal  Crystal  Markers  10  microseconds  and  50  micro¬ 
seconds.  Size  X  11 J4  X  17}<i".  Weight:  Less  than 
32  pounds. 


S-5-A  LAB  PULSESCOPE— Video  Sensitivity  O.lvp 
to  p/in.  Sweep  1.2  microseconds  to  120,000  micro¬ 
seconds  with  10  to  1  expansion.  Sweep  either  trigger 
or  repetitive.  Internal  Markers  synchronized  with 
Sweep  from  0.2  microseconds  to  500  microseconds. 
Trigger  Generator  and  built-in  precision  amplitude 
calibrator.  Completely  cased.  Size:  16  x  14  x  14  J^". 
Weight:  Less  than  60  pounds. 


T 

3  SP 


T 

3  MP 


WATERMAN  RAYONIC  TUBE  DEVELOPMENTS 


Since  the  introduction  of  Waterman  RAYONIC  3MP1  tube  for  miniaturized  oscillo¬ 
scopes,  Waterman  has  developed  a  rectangular  tube  for  multi-trace  oscilloscopy.  Identi¬ 
fied  as  the  Waterman  RAYONIC  3SP,  it  is  available  in  PI,  P2,  P7  and  Pll  screen 
phosphors.  The  face  of  the  tube  is  1  Vi’  x  3" and  the  over-all  length  is  ^Vx".  Its  unique 
design  permits  two  3SP  tubes  to  occupy  the  same  space  as  a  single  3"  round  tube,  a 
feature  which  is  utilized  in  the  S-15-A  TWIN-TUBE  POCKETSCOPE.  On  a  standard 
19"  relay  rack,  it  is  possible  to  mount  up  to  ten  3SP  tubes  with  sufficient  clearances  for 
rack  requirements.  All  RAYONIC  cathode  ray  tubes  are  available  in  PI,  P2,  P7  and 
Pll  phosphors.  We  are  authorized  to  supply  3SP1,  3JP1  and  3JP7  with  JAN  stamp. 
All  RAYONIC  tubes  listed  below  operate  on  6.3  volts  heater  with  .6  amp.  current. 


DEFLECTION 
FACTOR  V/M 


PHYSICAl  DATA 


TYPICAL  VOLTAGES 


Ait*a*  #  3  I  Ai««a*  #  3  I  An»4«  #  I 


D1  !•  D3  D3  !•  D4 


I  3000 


300l«S15  — 22.S»«— 67.5  1271*173  941*123 


»»  10  liicfc*t  OHraaM 


12  n*  4000 


ISmsH 

D«*4*c*l 

13  Pi* 


4001*690  —301* -90  1701*230  1231*170 


1401*190  1301*  ISO 


4001*700  01*— 136  3301*330  2601*360 


IftWllJ 


—23.3 1*  —67.3  73  •*  99 


3301*630  I  —331* —133  1461*  193  1041*  140 


arrtm 


_  0.01 3 

_ 500 

.1x10'* 


FOR  ALL  PRMUIHCIES 

Mycalex,  the  ideal  insulatjai^9|||^fe;3ow  apd  high  dielectric 
strength.  It  is  imperv^fggffWFarmiitm,  free  Iram*ai|j:bonization, 
withstands  high  tggO^aniture  aad  humidity.  Mycalex  remains  dimen¬ 
sionally  stal^~ permanently  and  possesses  excellent  mechwtical 
charactmistica.  In  its  present  high  state  of  development,  Mycalex 
combifiet  every  important  insulating  advantage  —  including  econ¬ 
omy.  Mycalex  is  available  in  sheets  and  rods,  can  be  injection  or 
compression  molded  to  close  tolerance,  is  reajdily  machineable,  can 
be  tapped,  drilled,  threaded  and  ground. 


Mycalex  400  is  ap¬ 
proved  fully  os 
Grade  L-4A  under 
National  Military 
Eslofaliitmient  Spec¬ 
ification  JAN-l-10 
’'Insulating  AAoteri- 
alt.  Ceramics,  Ra¬ 
dio,  OoM  1." 


ALEX  400 

Rswtr  Factor,  1  msgocyds _ 

DMsctric  Constant,  1  mogocydo _ 

loss  Foctor,  1  msgocydo _ 

DWfctrk  Stranitli,  v^/mR _ 

Volunw  Resistivity,  ohm-on _ 

Art  Rosistanu,  sounds. _ 

Max.  Soft  Oporoting  Ttnip.,  *C _ 

Water  Absor|rtion,  %  in  24  hoon. 
TtnsRe  Strength,  psi _ 


MYCALEX 

Dielectric  Constant,  1  megocyde _ _ _ 10.6 

Q  Factor,  1  megocyde _ _ 300 

Loss  Foctor,  1  megocyde _ 0.034 

OWoctric  Strength,  v^/mR 

(0.10  in.  thickness) _ 270 

Fractional  Decrease  of  Copodtanct 

with  Temperotiire  Change _ 0.00S6 

Fractional  Incrtost  of  Capodtance 

with  Temperature  Change _ 0.0076 


Aycolex  K-10  con- 
hrmsfuilyto  Grade 
RC5H4  under  No- 
tnnol  Military  Es- 
tMbhmeat  Specifl- 
mffen  JAN-l-12. 


WtITC  TOOAY  ON 
YOVe  ICTTCIMEAO 

roe  iiiusTiATtD 

lITCtATUeE.  ot 


ECONOMICAL  — CofBpATRtivR  is  coM  to  ordisAfy  pbwsoUc  tockets, 
iMit  far  tupafior  aWctr^lly.  DiflMotiooal  accuracy  uaascellad. 

available  in  two  grades— MycaWs  410  fully  approved  ai 
y  Orada  L^B  uadar  N.M.E.S.  JAN>T*10  “Insulatiog  Matafials,  Cara- 

mica.  Radio,  Claaa  L."  MycaWx  410X  offan  lower  coat  with  inaulat- 
r  property  aacaadiikf  tboaa  of  gaDaral  purpoae  phaoobca.  Both 

^  -  Hi}^  ^  Mycalex  410  a^  AlOxTuba  Sockata  are  auppbad  in  7  pin,  9  pin 

^  and  aubfnmiatura.  All  are  praciaion  molded  for  highaat  accuracy. 

Mycrlix  Corporation  op  JUairka 

Ownara  af  'MYCAICX*  Pstaida  SHd  Trsda  Norfca 


1  MYCALiX  K 

2  wtabracai  aa  aaflra  tarla* 
L  id  rapaciter  Aalactriai 
f  aacb  with  •aaciic'bM 


artadttics,  Ibaia  ift 
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MTCALEX  410 


Mycalex  410  is  Op-  Power  Foctor,  1  nwgacydo _ O.OOIS 

proved  fully  os  DMoctrit  Coostant,  1  mogocydt _ 

Gro^  1-4B  under  fottat,  1  mogotydo. _ _ 0.014 

c  Diolotfrk  Strength,  votts/mR _ 400 

EdaWm^Sp^-  Volume  ReshHyity,  ohmV _ lxlO'» 

alt,  Oramici,  Ro-  Woter  Absorptioo,  %  m  24  heua  . . nR 

dio.  Oast  1."  Tensile  Strength,  psi _ 6000 


MYCALEX  |I10X 


Fower  Foctor,  1  megacycle . . 0.012 

Dielectric  Constant,  1  mogocydt _ 6.9 

Loss  factor,  1  mogocydo _ 0.084 

DMocIrk  Strength,  v^/mR _ 400 

Volume  Resistivity,  ohnwin _ SxlO'* 

Mox.  Safe  Operating  Temp.,  *C _ 3S0 

Wotar  Absorptioa,  %  in  24  hoors _ nil 

Tensile  Strength,  psi  _ 6000 


012  j  Mycalex  410X  can 
6.9  ,  he  injection  molded, 
034  -with  or  without 
4Qg  ^  Metai  inserts,  to 
gi4  'extremely  close 

3S0 


ARENA  .  AUDAX  .  SAFCO-TREVOUX 


VEDOVELtI 


MAGNETIC  CIRCUITS 


- 

to  the  smallest. 


ARENA  -  AUDAX  -  SAFCO-TREVOUX  -  VEDOVELLI 

MEMBER  FEDERATION  NATIONALE  DES  SYNDICATS  DES 
INDUSTRIES  RADIOELECTRIQUES  ET  ELECTRONIQUES 


ALL  TYPES  OF  VARIABLE  CONDENSERS 
FOR  RADIO  BROADCASTING  AND  ALL 
ELECTRONICS  APPLICATIONS  BY  THE 
GREATEST  PRODUCTION  IN  EUROPE 


VEDOVELLI 

TRANSFORMERS  AND  COILS  FOR 
RADIO  -  T.V.^  AND  ALL  ELECTRONICS 
AND  INDUSTRIAL  APPLICATIONS 


QEAL  WITH  THEIR 


More  than  2,000  types  of  cores, 
screws,  pulleys,  closed  and  perfo¬ 
rated  pots  and  other  forms  in  sin¬ 
tered  magnetic  powder  to  meet 
all  requirements  from  low  Fre¬ 
quency  it  very  Hifli  Frequency. 
TKhnicol  deluilf  e«  reqneil 


104,  Rue  dc  In  Jerry, 
Perii-Vineennef. 
Tclepbene:  DAUmesnil  43-30 


AUDAX 

ALL  TYPES  OF  LOUDSPEAKERS  BY 
THE  MOST  IMPORTANT  PRODUCTION 
ON  THE  CONTINENT 


SAFCO-TREVOUX 

CAPACITORS  OF  ALL  TYPES  BY 
THE  MOST  IMPORTANT  SPECIALIZED 
PLANTS  ON  THE  CONTINENT 


00 


76 


TEL 


LAB 


PA 


DE 


ROME 


62 


RUE 


4 


^1^ 


tf* 


RibetDesjardins 

13,  RUE  DCPICP  .  Diuuc.MnMTDmir.F  .  FRANCE 


^Tscillo5cope 

l^oscilloscope 


signol  generator 


FOR  RADIO  ARD  TELEVISlOH 

H-F  ond  L-F  generator 
Television  wobbulator 
Modnlated  H-F  generator 


FOR  INDUSTRY 

Vibration  measering  eqnipment 
Pressere  measuring  device 
Five-trace  oscilloscope 
Control  devices 
.Magnetic  comporatof 
MeQobeiBwtif 
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6  chonnel 


6-12  chonn*!^ 
^ntimetre  -  wave 
lultiplex  for 
fixed  stations  J 


9RASSi 


CAttRZIkJlA 


SOCIETE  FRANCAISE 
RADIOELECTRIQUE 

79,  BOUL?HAUSSMANN -PARIS  8T  T^I.;ANJ0U  84  60 
USINES  ALEVALLOIS-PERRET,CHOLET,ALGER,AGENCEaDAKAR 


70,  RUE  DE  STRASBOURG 
VINCENNES  (SEINE)  FRANCE 


MULTI-CHANNEi 

RADIO-LINK 

EQUIPMENT 

from  6  to  60  simultonoous 
radto-telephone 
communications 


'  PUBL  MAPv 

MEMIEI  FEDERATION  NATIONALE  DE$  SYNDICATS  DES 
INDUSTRIES  RADIOELECTRIQUES  ET  ELECTRONIQUES 


MEMBER  FEDERATION  NATIONAU  DES  SYNDICATS  DES 
INDUSTRIES  RADIOELECTRIQUES  ET  ELECTRONIQUES 


1 1 

|7j  j 

Noiseless 

Potentiometers 


Available  without 
switch  and  with  multi-pole 
switch  •  Every  variation 
curve  obtainable. 


Ask  for  free  catalog 


Address 


Distributor  for  USA. : 

ARNHOLO  CERAMICS  INC. 
1 1-54,  44th.  Drive 
LONG  ISLAND  CITY- 1 
N.Y.  U.S.A. 


RADIAC  S.  A. 

206,  Pue  Lafayette,  PARIS-X' 


NCt) 


C0MPA6HK  GIn6UU  di  T.S.F 

IOUIEVAAD  HAUSSMANN  -  PARIS 

is  engaged  in  extensive  research 
projects  on  : 

*  MIOOWAVf  AiD  SAiCIAl  TIIES 

*  AADIO-NAVIfiAtlON  AND  AADAI 

*  TElECOMMiNICATIONS  EQVISNENT 

*  IROADCASTINfi  AODIO  AMO  VIDEO 


OR 


High  stability 

Resistors  ^ 


Actual  Size 


Very  low  noise  level  and 
temperature  coefficient 
1/4, 1/2, 1  watt  and  2-3  watts 
models. 

Available  from  +10%  to 
+  0,5  %  toleronce. 


Oh 


COff 


S’ 


MIMtn  nOIlATION  NATIONAU  DO  STNDICATS  DB 
INDUSTIIO  RADIOtLICTIIQUB  H  ILICnONK}UB 


MEMIEI  FEDEAATION  NATIONALE  DC  SYNOKATS  DC 
INDUSTMC  lAOiOEUCTUQUC  ET  ELECTIONiQUC 


More  and  more  companie*  are  con* 
•tantly  increaiing  their  uie  of  Direct 
Mail  because  it  does  a  job  that  M 
other  form  of  advertising  will  do. 


FIRST  MICROWAVE  RADIO  LINK 
ACROSS  THE  CHANNEL 


DOUBLE  BARREL 


Advertising 


Advcrtiainc  men  agree— to  do  a  eea* 
plete  advertising  job  you  need  tha 
double  effect  of  both  Display  Adver¬ 
tising  and  Direct  Mail. 


Display  Advertising  keeps  youf 
name  before  the  public  and  builda 
prestige. 

Direct  Mail  supplements  your  Dis¬ 
play  Advertising.  It  pin-points  your 
message  right  to  the  executive  you 
want  to  reach— the  person  who  buya 
or  influences  the  purchases. 


J'4 


I 


<5^ 


TELEPHONE 


RADIO 
NETWORKS 


Ki  I 

I 


Materiel  TeleplHinnjiie 

Societe  ou  Copitol  de  I  milliard  de  Francs 

46,  Quai  de  Boulogne 
BOUIOGNE-BILLANCOURT  -  FRANCE 


Ed  GEAD 


McGraw-Hill  has  a  special  Direct 
Mail  Service  that  permits  the  use  of 
McGraw-Hill  lists  for  mailings.  Our 
names  give  complete  coverage  in  all 
the  industries  served  by  McGraw- 
Hill  publications— gives  your  message 
the  undivided  persoiud  attention  of 
the  top-notch  executives  in  the  in¬ 
dustrial  firms.  They  put  you  in  direct 
touch  with  the  men  who  make  policy 
decisiont.. 

In  view  of  present  day  difflculttea 
in  maintaining  your  own  mailing 
lists,  our  efficient  personalised  ser¬ 
vice  is  particularly  important  in  se¬ 
curing  the  compreheruive  market 
coverage  you  need  and  want. 

Ask  for  more  detailed  infonnatioa 
today.  You’ll  be  surprised  at  the  leer 
over-all  cost  aitd  the  tested  effective 
ness  of  these  hand-picked  sdectiena^ 


»-  Daps.  A 


McGRAW-HILL 
PUBLISHING  CO.,  INC. 

330  Wrst  42nd  Street 
NEW  YORK  18  N  Y 


MEMIEt  FEDERATION  NATIONALE  DES  SYNDICATS  DES 
INDUSTRIES  RADIOELECTRIQUES  ET  ELECTRONIQUES 


Permanent  Characteristics 


The  solid  molded  construction  gives  Brodleyunits  a  wide 
safety  factor.  They  ore  not  crowded  for  performance  because 
they  are  rated  at  70C  .  .  .  not  at  the  usual  40C.  Under  con¬ 
tinuous  full  load  for  1 000  hours,  the  resistance  change  is  less 
than  5  per  cent. 

They  withstand  all  extremes  of  temperature,  pressure,  and 
humidity.  And,  don't  forget  that  Bradleyunits  require  no  wax 
impregnation  to  pass  salt  water  immersion  tests. 

Bradleyunits  ore  packed  in  honeycomb  cartons  to  keep  the 
leads  straight  and  avoid  tongling  during  assembly  operations. 
Made  in  standard  R.T.M.A.  values  in  and  2  watt  ratings 
from  10  ohms  and  22  megohms;  1  watt  from  2.7  ohms  to  22 
megohms.  Let  us  send  you  an  A-B  resistor  chart. 


Allen  -  Bradley  Ca.,  1 1 0  W.  Greenfield  Ave.,  Milwaukee  4,Wi. 


ALLE^BR%DLEY 

FIXED  &  ADJUSTABLE  RADJO  RESISTORS 


SIZES  OF  BRADLEYUNITS 

ig  langrti  Dion 

»  3/8”  9/( 

»  9/16*  7/: 

»  11/16"  5/ 
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to  equip  any  receiver  for  UHF  channels 


The  Mallory  UHF  converter  has  been  designed  to  permit  the 
tuning  of  all  UHF  channels  by  any  TV  receiver,  with  no  sacrifice 
of  VHF  reception.  Connection  to  the  receiver  involves  only  the 
power  line  and  antenna  leads — no  internal  adjustments  are 
required.  Check  the  characteristics  listed  below  and  in  the  panel 
at  the  left  describing  the  basic  tuner.  , 

Physical  dimensions  8H"  x  6H"  x  5%'^ 

Built-in  IF  amplifier  operating  at  the  conversion  fre¬ 
quency  (channels  5  and  6)  makes  up  for  conversion 
and  tuning  losses 

Temperature  compensation  and  stabilization  prevents 
frequency  drift  after  initial  warm-up 

Low  noise  figure 

High  image  and  IF  rejection  ratios 

The  converter  chassis  is  now  available  to  set  manufacturers  for 
assembly  with  cabinets,  dial  plates  and  knobs  of  their  design. 
Complete  technical  literature  will  be  sent  promptly  on  request. 


Mallory  UHF  Tuner 

A  new  version  of  the  continuously 
variable  Mallory  Inductuner®,  con- 
sistini;  of  three  sections  of  variable 
inductance.  Covers  the  range  between 
470  and  890  megacycles  with  approxi¬ 
mately  2  micromicrofarads  of  shunt 
capacity  and  in  270°  of  shaft  rotation. 
Selectivity  is  excellent  over  the  en¬ 
tire  band. 

Available  now  for  assembly  in  your 
converter  or  as  an  auxiliary  UHF 
tuner  in  your  receiver. 

Note  In  Development 
A  combination  VHF-UHF  tuner. 


Television  Tuners,  Special  Sv/itches,  Controls  and  Resistors 
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^  LONG  LINES  .  .  .  Someone,  and 
it  might  as  well  be  we,  should  con¬ 
gratulate  the  Long  Lines  Depart¬ 
ment  of  AT  &  T  on  the  tv  picture 
quality  displayed  by  the  coast- 
to-coast  microwave  relay.  It’s  un¬ 
believably  good,  considering  there 
are  107  relays  involved.  After  16 
years  of  looking  at  tv  images,  we 
still  can’t  be  sure  at  first  glance 
whether  a  program  is  originating 
here  in  New  York,  ten  miles  away, 
or  in  Hollywood  2,900  miles  away. 

By  eye,  that  is.  By  ear  we  can 
spot  the  difference,  because  the 
accompanying  sound  has  the  flat 
dull  tone,  long  familiar  on  the 
radio  nets.  It’s  a  long  circuit, 
and  it’s  limited  to  5,000  cycles, 
and  it  sounds  like  it. 

So  we  have  a  puzzle:  excellent 
picture  and  mediocre  sound.  It 
gives  us  to  think  that  the  4,000-kc 
circuit  required  for  the  picture  is 
better  engineered  than  the  5-kc 
circuit  for  the  sound,  despite  the 
fact  that  the  audio  engineers  had 
a  25-year  head  start  on  the  video 
boys. 

As  usual  such  puzzles  turn  up 
with  economic  backgrounds.  The 
alleged  justifications  of  poor  sound 
quality  involve  the  higher  cost  of 
better  .sound  circuits.  According 
to  the  published  tariffs  on  such 
matters,  the  5-kc  audio  circuit  can 
be  had  for  a  monthly  cost  of  $6  per 
mile  and  $75  per  station  connected. 
If  you  want  a  15-kc  circuit  and 
can  get  the  facilities  (Continental 
has  one  between  Washington  and 
New  York)  it  costa  $10  per  mile 
and  $150  per  station,  just  about 
double  for  a  multi-station  hookup. 


ooss 

TALK 

This  100-percent  increase  explains 
why  radio  networks  are  not  flirting 
with  15-kc  lines. 

But  the  economic  justification 
for  poor  sound  quality  is  vastly 
less  cogent  in  a  tv  network.  The 
comparable  figures  (16  hours  unin¬ 
terrupted  service  daily  for  a 
month)  for  a  picture  circuit  are 
$51  per  mile  and  $540  per  station. 
With  5-kc  sound  service  this  totals 
$57  per  mile  and  $615  per  station. 
If  you  want  15-kc  sound  you  have 
to  pay  only  about  10  percent  more 
(.7  percent  on  the  mileage  and  12 
percent  on  the  station  connec¬ 
tions).  Maybe  radio  networks,  on 
a  falling  market,  can’t  afford  good 
sound  at  100  percent  extra.  But  tv 
networks,  on  a  steeply  rising 
market,  can  certainly  afford  it  at 
10  percent  extra.  We  have  first- 
class  video  circuits,  coast-to-coast. 
Why  in  tunket  can’t  we  give  the 
bird  another  seed  and  get  first- 
class  audio  circuits  into  the 
bargain? 

^  DELAY  .  .  .  Our  investigation 
into  tv  networks,  incidentally,  re¬ 
veals  that  the  coast-to-coast  audio 
'  circuits  are  all  carried  at  radio 
frequencies,  either  by  microwave 
or  coaxial  cable,  to  keep  the  sound 
synchronized  with  the  picture.  If 
conventional  wire  circuits  were 
used  on  any  distance  comparable 
to  the  width  of  the  continent,  the 
sound  would  lag  behind  the  picture 
by  a  tenth  of  a  second  or  more.  All 
of  which  reminds  us  that  there  is 
a  law  relating  the  delay  in  a  circuit 
and  the  frequency  of  operation, 
which  says  that  short  delays  come 


with  high  frequencies.  And 
another  law  (less  strictly  en¬ 
forced)  says  that  bandwidth  comes 
cheaper  on  higher-frequency  cir¬ 
cuits.  Which  leads  to  the  sus¬ 
picion  that  it  wouldn’t  cost  too 
much  to  widen  the  tv-sound  cir¬ 
cuits  from  5  to  15  kc,  so  long  as 
you  have  to  contend  with  the  delay  ^ 
problem  in  any  event.  Murray  Hill 
papers  please  copy,  if  true.  ] 

►  TOP  SECRET  ...  In  a  recent 
issue  of  Newsweek,  General  Carl 
Spaatz  wrote  a  piece  “Electronics : 
The  Next  Winner”  in  which  he 
quite  properly  assessed  the  im¬ 
portance  of  electronics  in  winning 
a  future  war.  But  he  went  on  to 
say,  “Electronic  inventions  and  im¬ 
provements  should  be  top  secret. 
Some  device  that  improves  tele¬ 
vision  reception  in  your  home  may 
be  just  the  thing,  when  applied  to  I 
fighting  machines,  that  would  give 
us  a  decisive  edge.” 

We  can  be  expected  to  argue 
with  that  one,  and  we  do.  It’s 
completely  unrealistic  to  suppose 
that  an  improvement  in  television 
receivers  can  be  kept  from  the 
enemy.  It  can’t  be  unless  it’s  sup¬ 
pressed,  not  used,  and  the  word 
kept  from  our  own  technicians, 
beyond  the  few  hundred  who  can 
properly  have  access  to  secret 
papers.  Even  then  it’s  not  really 
secure.  The  answer  is  not  secrecy, 
it’s  continued  rapid  progress.  We 
do  ourselves  more  good  if  we  pass 
around  purely  technical  informa¬ 
tion  (keeping  operational  matters* 
under  wraps)  just  as  fast  as  we 
can  pass  it. 
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^  Coniarsnc*  meatinq  oi  management  and  engineering  ior  initial  planning.  Initial 
deciaioiu  made  here  determine  broad  poiicy  and  deeign  obisctieet 


2  Breadboard  model  and  (eel  setup  ior  iunctional  teste.  Major  component  specUi- 
calions  are  determined  at  this  point  as  well  as  basic  circuit  design 


2  Engineering  and  draiting  ior  prototype  design.  Close  engineering  superrision 
oi  all  the  necessary  draiting  assures  attainment  oi  the  proper  eitd  result 


How  to 


By  OSCAR  E.  CARLSON 

Vice-President 

8ervo-Tek  Products  Co.,  Inc. 
Paterson,  Ne%o  Jersey 


Engineering  design  requires  a 
knowledge  not  only  of  basic 
electric,  electronic  and  mechanical 
fundamentals,  but  a  thorough  un¬ 
derstanding  of  the  end  require¬ 
ments  as  to  the  equipment’s  oper¬ 
ating  conditions  and  environment. 
This  presupposes  a  knowledge  of 
the  functional  equipment  require¬ 
ment. 

Normally,  the  electronic  designer 
is  aided  in  equipment  layout  and 
mechanical  detail  by  a  mechanical 
engineer  or  design  draftsman  with 
considerable  mechanical  design 
ability.  A  knowledge  of  metals, 
shop  practices,  production  methods 
and  product  end  use  are  all  a  part 
of  the  co-ordinated  requirements 
for  a  complete  design  problem.  A 
thorough  and  successful  electronic 
designer  must  have  a  minimum 
basic  knowledge  of  all  these  fields  in 
addition  to  his  required  electronic 
ability. 

A  further  prerequisite  that  may 
be  inserted  here  rather  parenthetic¬ 
ally,  but  not  of  minimum  import¬ 
ance,  is  an  understanding  of  the 
economics  involved,  not  only  for  de¬ 
sign,  but  for  the  entire  path  of  flow, 
from  product  conception  through 
design,  drafting,  production  and 
final  marketing  of  the  product.  In 
short,  a  properly  background-edu¬ 
cated  design  engineer  becomes  by 
these  requirements  capable  of 
simultaneously  bridging  functions 
which,  in  many  organizations,  re¬ 
quire  a  regular  family  tree  of  de¬ 
sign  and  executive  personnel.  The 
closer  a  design  engineer  comes  to 
these  requirements,  the  more  valu¬ 
able  he  is  to  an  employer,  big  or 
small. 


^  Initial 
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Develop  a  New  Product 

Practical  step-by-step  procedure  for  putting  a  new  electronic  product  on  the  market 
successfully  is  carried  through  product  conception,  design,  drafting,  production  and  final 
marketing.  Desirable  qualifications  for  development  engineers  are  emphasized 


It  is  one  of  the  inconsistencies  of 
modern  mass-production  factories 
that  on  one  hand  broad  individual 
ability  is  needed,  and  on  the  other 
hand  personnel  are  often  trained  by 
such  methods  that  each  man 
has  a  specific  mechanized  function. 
By  this  type  of  engineering  train¬ 
ing  employers  lose  much  of  the  in¬ 
herent  ability  that  exists  in  their 
engineering  personnel. 

One  cannot  say  that  colleges  and 
engineering  schools  must  deliver 
graduate  engineers  meeting  all  the 
prerequisites.  But,  the  in-plant 
training  and  job  assignments  for 
student  and  junior  engineers  should 
not  be  limited  to  the  engineering 
department  nor  to  straight  design 
functions.  Student  and  junior  engi¬ 
neers  should  become  familiar  with 
,  production  methods,  tests,  purchas¬ 
ing,  raw-material  specifications, 
field  problems,  shop  burdens,  man¬ 
agement  burdens  and  product 
merchandising.  In  short,  they 
should  leam  considerable  about  the 
busine.ss  of  which  they  form  a  part. 
It  is  only  when  a  thorough  knowl¬ 
edge  of  all  these  has  been  integrated 
into  their  relationship  with  a  prod¬ 
uct  of  the  company  that  the  com¬ 
pany  officials  may  choose  the  proper 
paths  of  administrative  action. 

The  Moiive 

The  primary  object  of  design  is 
profit.  This  is  rather  a  cold  state- 
'  ment.  But  few  companies  are  in 
business  just  for  the  fun  of  it.  The 
first  questions  ^poncerning  a  con¬ 
templated  design  are  then,  natur¬ 
ally:  “Is  there  a  market  for  the 
item?  Do  similar  items  sold  by 
competitors  have  an  apparent 


corner  on  the  market?  Will  our 
version  do  a  better  job  at  less  ex¬ 
pense?  Is  our  merchandising  abil¬ 
ity  such  that  we  can  get  a  share  of 
the  available  business  sufficient 
unto  the  size  of  our  organization 
and  the  capital  risk  involved  in 
initiating  such  design,  production 
and  marketing?” 

The  latter  question  is  extremely 
important.  Few  products  or  de¬ 
signs  are  exclusive  to  the  functional 
operation  of  such  an  item  and, 
therefore,  few  electronic  designs 
are  new  and  revolutionary.  In  short, 
there  is  always  competition. 

Has  competition  kept  pace  with 
the  state  of  the  art?  The  answer  is 
often  no.  Once  a  product  has  been 
designed  and  tooled  up  it  becomes 
difficult  in  the  extreme  to  make 
radical  modification  without  large 
expense  for  retooling.  Henry  Ford 
stuck  to  the  Model  T  for  many 
many  years.  But  refusal  to  keep 
pace  with  the  art  was  extremely 
costly.  How  long  may  a  design  be 
expected  to  remain  modem?  Tool¬ 
ing  and  design  costs  must  be  com¬ 
pletely  amortized  before  anticipated 
obsolescence  of  the  design. 

The  sea  of  industry  is  a  stormy 
one.  Even  the  well-established 
manufacturers  with  tremendous 
capital  investment  and  reserve  are 
not  immune  from  the  effects  of 
progress.  The  railroads  put  the  can¬ 
als  out  of  business.  The  railroads 
have  suffered  severely  from  motor 
trucks  and  aviation,  and  are  now  lit¬ 
tle  farther  advanced  than  they  were 
in  1910.  It  becomes  the  function  of 
engineering  and  management  to 
maintain  a  flexibility  for  adapta¬ 
tion  to  rapidly  changing  state-of- 


the-art  conditions  so  that  business 
is  not  lost  to  a  younger  and  more 
energetic  competitor  cognizant  of 
new  conditions  in  the  field. 

The  Concept 

Let  us  first  assume  that  the  pro¬ 
posed  article  is  to  be  made  by  an 
established  design  and  manufactur¬ 
ing  firm.  The  problems  of  design, 
manufacturing  and  sales  as  related 
to  the  design  engineer  and  his  em¬ 
ployer  for  a  new  firm  are  so  con¬ 
tingent  upon  the  firm’s  financial 
ability  to  weather  the  design,  tool¬ 
ing  and  merchandising  storm,  that 
those  problems  are  transients 
rather  than  more  stable,  nearly 
steady-state  conditions  of  a  going 
concern.  It  must  be  remembered  at 
this  point  that  it  is  nearly  always 
a  prerequisite  that  a  product  of  new 
design  have  a  nonprofit  groAvth 
period.  This  usually  holds  equally 
true  for  a  new  design  and  manu¬ 
facturing  firm. 

The  sales  manager  or  various 
sales  representatives  for  an  estab¬ 
lished  firm  may  request  the  factory 
to  expand  the  line  of  manufactured 
items.  The  management  group  is 
informed  that  there  is  a  large 
market  potential,  as  an  example,  for 
electronic  variable-speed  motor-con¬ 
trol  systems.  This  large  potential 
is  a  relative  thing  that  might  not 
be  attractive  enough  for  an  ex¬ 
tremely  large  firm. 

Upon  such  a  request  management 
is  faced  with  the  analytical  task  of 
determining  answers  to  the  profit- 
motive  questions.  It  is  at  this  point 
that  the  engineering  staff  is  first 
called  upon.  First,  the  existing 
items  on  the  market  must  be  ex- 


Design  Planning  of  a  Product  Leads  To 


amined  from  the  designer’s  view¬ 
point.  This  examination  may  in 
many  instances  be  made  only  on 
specifications  and  published  data, 
without  physical  examination  of 
actual  equipment.  The  latter  is, 
of  course,  to  be  preferred. 

Many  months  of  research  and 
laboratory  work  may  be  needed 
to  determine  if  a  unit  can  be  pro¬ 
duced  better  than  or  equal  to  that 
of  present  competition  at  equal  or 
less  price  than  the  competitors’. 
Can  our  company  improve  the  de¬ 
sign  by  simplification?  What  is  the 


neering,  weighing  carefully  the 
claims  and  merits  of  the  competi¬ 
tors’  items.  Don’t  depend  on  their 
advertising — analyze  their  stipu¬ 
lated  operational  specifications. 
Fantastic  claims  can  be  made  for 
even  the  poorest  design.  Here  engi¬ 
neering  may  reduce  costs  by  weigh¬ 
ing  requirements  of  sales  for  gad¬ 
gets  and  gimmicks.  But  remem¬ 
ber,  the  sales  manager  may  know 
more  about  the  required  end  results 
needed  than  does  the  equipment  de¬ 
sign  engineer.  Therefore,  the  li¬ 
aison  between  sales  and  design 


necessitates  that  he  do  a  little 
homework,  brushing-up  and  plain 
research  in  that  field.  It  is  soon 
established  that  one  of  the  engi¬ 
neering  team  must  be  assigned  to 
the  problem  of  becoming  a  motor 
expert. 

Let  us  take  as  a  further  example 
the  design  of  a  half-wave  thyra- 
tron-type  bidirectional  motor  con¬ 
trol  for  a  d-c  motor.  For  simplicity, 
the  unrectified  d-c  voltage  is  de¬ 
sired  to  be  220  volts.  What  require¬ 
ments  does  this  impose  on  the 
motor  armature?  One  may  assume 


^  Final  prototyp*  unit  tMt  by  cnginMiing.  Enginnarinq  lailt 
on  this  unit  iinaliio  design  ior  pilot  production 


Electronic  aeiembly  and  telling.  Coreinl  aetambly  and  lett¬ 
ing  in  clean  pleasant  rooms  assure  well^onstructed  products 


patent  situation?  Are  the  patent 
holders  manufacturing  such  items? 
Can  licensing  be  arranged  if 
needed?  Are  there  any  improve¬ 
ments  in  mind  that  are  of  patent- 
able  calibre?  Are  most  of  the  re¬ 
quired  components  available  as 
stock  items  from  other  manufactur¬ 
ers,  or  will  the  tooling  costs  be  high 
to  make  such  components? 

If  tooling  costs  are  likely  to  be 
high,  will  such  an  expenditure  tend 
to  prevent  additional  competition? 
It  is  to  be  emphasized  at, this  point 
that  being  tooled  for  a  production 
is  oftentimes  more  valuable  to  a 
manufacturer  than  a  large  number 
of  easily  infringed-upon  patents. 

After  managerial  assessment  of 
answers  to  these  and  other  ques¬ 
tions,  aided  by  the  engineering  de¬ 
partment,  the  engineering  depart¬ 
ment  may  be  given  the  OK  to 
proceed  with  a  preproduction  de¬ 
sign  and  functional  models.  Tenta¬ 
tive  design  specifications  are 
agreed  upon  between  sales  and  engi- 


must  be  cognizant  of  the  abilities 
and  responsibilities  of  each. 

The  circuit  design  must  be  basic¬ 
ally  completed  in  laboratorj’  mock- 
up  units.  Radical  design  changes 
at  a  later  date  during  production 
can  be  extremely  costly.  The  basic 
circuit  design  and  qualification  test¬ 
ing  of  same  constitutes  the  cul¬ 
mination  of  product  conception. 
But  the  product  has  a  long  way  to 
go  before  that  conception  gives 
birth  to  a  recognizable  end  product. 

The  Development 

Some  of  the  preliminary  labora¬ 
tory  design  and  mock-up  work  for 
the  typical  example  of  a  motor  con¬ 
trol  is,  of  course,  done  with  non¬ 
optimum  components.  The  elec¬ 
tronics  engineer  faced  with  such  a 
design  is  brought  to  the  rude  awak¬ 
ening  that  all  his  electronic  special¬ 
ization  has  left  him  lacking  in  the 
knowledge  of  other  units  associated 
to  his  design.  The  electric  motor 
theory  required  for  such  a  design 


the  motor  to  be  a  coupling  device 
between  the  rectifier  tube  and  the 
mechanical  load,  so  that  it  simply 
converts  electrical  to  mechanical  en¬ 
ergy. 

It  will  be  necessary,  therefore, 
to  have  a  motor  armature  of  such 
design  as  to  develop  at  desired  base 
speed  a  generated  emf  far  below  the 
value  for  the  peak  voltage  of  the  ap¬ 
plied  rectifier  sine-wave  plate  po¬ 
tential.  An  arbitrary  initial  design 
point  of  logical  selection  is  to  allow 
a  long  conduction  period  over  the 
halfwave  period.  If  the  first  mock- 
up  work  is  done  on  a  standard  220- 
volt-armature  d-c  motor,  the  results 
must  be  prorated  on  the  above  basis. 

It  is  known  that  |he  motor  torque 
in  this  instance  is  proportional  to 
the  d-c  armature  current.  But  what 
of  the  rms  value?  Evidently  the 
motor  must  be  derated  due  to  this 
extra  heating.  How  much? 

The  electronic  designer  on  this 
assignment  must  provide  tentative 
motor  specifications  to  the  motor 
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supplier.  Consideiable  help  may, 
of  course,  be  obtained  from  the  en- 
gineerintr  staff  of  such  a  motor 
manufacturer. 

While  the  prototype  transform¬ 
ers  and  motor  are  being  processed, 
the  design  engineering  group  may 
give  thought  to  final  cabinetry  or 
housing.  How  much  heat  is  to  be 
dissipated  in  the  unit?  Will  this 
require  forced  air  cooling?  How  is 
the  equipment  to  be  mounted? 
What  are  the  environmental  condi¬ 
tions  that  might  affect  the  housing 
and  cooling  requirements?  Are 


Application 


0  Product  application.  Ono  oi  tho  Sorro- 
ipood  unit!  U  shown  inilallod  on  a  latho 


service  shutdowns  permissible?  Re¬ 
member  this  is  no  a-c/d-c  radio  that 
may  lay  around  the  service  shop  for 
a  couple  of  weeks.  It  may  have  to 
be  restored  to  operation  within 
minutes  of  a  failure  to  prevent 
costly  down  time  on  an  industrial 
machine.  Servicing  must  be  done 
by  relatively  inexperienced  person¬ 
nel.  Can  plug-in  components  be 
used  for  all  critical  components  such 
as  capacitors,  resistors  and  the 
smaller  sizes  of  coils  and  trans¬ 
formers? 

For  the  prototypes  or  preproduc¬ 
tion  units  the  designer  should  pro¬ 
vide  sketches  to  drafting  for  chas¬ 
sis  and  enclosure.  He  should  then 
check  these  drawings  by  himself, 
using  model-shop  facilities  to  con¬ 
struct  such  units.  This  checks 
drawings  and  design  for  ease  of 
manufacture  and  results  in  many 
small  final  improvements.  If  the  de¬ 
signer  is  not  set  up  to  perform  such 
model-shop  procedure  in  a  particu¬ 
lar  plant,  he  should  check  closely 


the  model-shop  procedure  and  ob¬ 
tain  design  criticism  comments 
from  the  model  shop.  The  time  and 
place  to  iron  out  manufacturing 
difficulties  is  prior  to  production. 
This  is,  of  course,  not  completely 
capable  of  achievement,  but  many 
wrinkles  that  crop  up  in  production 
are  the  faults  of  designers ! 

With  circuitry  and  preproduction 
models  completed,  the  testing,  speci¬ 
fication  writing  and  material  pro¬ 
curement  may  be  initiated.  Upon 
receipt  of  preproduction  component 
samples  from  vendors,  further  tests 
must  be  made  to  OK  such  compo¬ 
nent  suppliers  to  proceed  with  their 
production. 

The  sales  group  again  enters  the 
picture  to  obtain  engineering  help 
in  preparing  sales  literature,  new- 
product  releases  and  advertising 
data.  Comprehensive  instruction 
books  and  service  manuals  can  be 
prepared  during  this  interim  of 
procurement.  Much  of  this  data  is 
available  only  from  the  design 
group  and  close  liaison  is  needed. 
It  is  of  considerable  help  at  this 
point  if  the  designers  have  visited 
and  inspected  potential  installation 
points  and  become  familiar  with 
actual  operational  applications  of 
the  product. 

The  Bnd  Point 

With  advertising  in  the  publica¬ 
tion  mill  and  the  sales  group  ob¬ 
taining  the  first  few  hard-won  sales, 
the  first  pilot  production  run  may 
be  launched.  The  quantity  of  this 
first  production  may  be  best  arrived 
at  by  careful  analysis  of  antici¬ 
pated  requirements  and  delivery 
schedules  that  it  is  desired  to  meet. 
Let  us  emphasize  at  this  point  that 
deliveries  should  be  made  from 
stock  on  any  item  for  which,  as  a 
catalogue  or  standard  item,  a  com¬ 
pany  has  released  data.  Nothing  is 
more  disillusioning  than  to  get  an 
answer  to  an  inquiry  informing  a 
potential  customer  that  deliveries 
of  a  newly  announced  product  can 
be  made  in  several  months.  In  that 
case  the  item  was  not  ready  for 
release. 

It  is  regrettable  that,  at  this 
particular  time,  items  of  current 
manufacture  are  on  long  delivery 
due  to  defense  priorities.  That  is 
not,  however,  an  excuse  for  using 
new-product  releases  for  market 


analysis  as  is  consistently  done  by 
many  manufacturers  in  the  elec¬ 
tronic  field,  including  some  of 
the  largest  and  otherwise  most 
reputable. 

With  the  pilot  production  run 
there  will  occur  many  new  problems 
that  require  the  design  engineers’ 
attention  —  manufacturing  pro¬ 
cedures,  tolerances,  minor  changes 
to  aid  manufacture  and  tolerances 
that  add  up  so  as  to  impair  per¬ 
formance.  All  of  these  may  be  ex¬ 
pected  and  must  be  promptly  cor¬ 
rected  or  compensated  for  in  the 
pilot  run  to  insure  a  potentially 
smooth  production  flow  for  subse¬ 
quent  production. 

The  engineering  responsibility 
for  the  product  continues  through 
the  plant  and  for  the  successful 
operation  of  the  product  in  the  field. 
Field  failures  and  complaints  may 
well  require  design  changes  of  some 
magnitude  to  be  inserted  into  sub¬ 
sequent  production  runs.  The  draw¬ 
ing  and  plant  record  system  for 
such  changes  must  always  be  kept 
up  to  date  by  engineering  so  that 
the  shop  builds  what  the  drawings 
call  for.  There  is  no  excuse  for 
products  being  constructed  con¬ 
trary  to  drawings  and  specifica¬ 
tions  because  of  paper-work  lag  on 
the  part  of  engineering.  Nor  can 
unauthorized  deviations  from  draw¬ 
ings  or  specifications  be  allowed  to 
exist  where  such  manufacturing 
deviations  were  required.  Immedi¬ 
ate  paper-work  correction  steps 
must  be  taken  so  that  an  unbroken 
record  chain  carries  the  complete 
factory  story  for  the  product. 

If  and  when  the  job  of  a  design 
has  been  properly  completed  and 
production  started,  it  should  be  pos¬ 
sible  for  a  competent  but  com¬ 
pletely  new  staff  to  take  over  such 
a  design  and  production  at  any 
stage  and  follow  through  from  the 
complete  and  accurate  records  of 
the  original  group.  There  is  no 
known  substitute  for  complete  and 
accurate  drawings  together  with 
process  sheets  and  test  data  to  cover 
a  complete  product  operation. 

It  is  only  by  such  a  complete  and 
accurate  system  that  engineering 
can  delegate  production  authority 
to  less  skilled  technical  personnel  so 
that  engineering  may  return  to  the 
starting  point  of  this  product  for 
another  new  one. 
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Simultaneous  A-M  and  F-M 


Two  full-time  channels  on  a  single  carrier  allow  transmission  of  complicated  data  for 
which  sampling  techniques  are  inadequate.  One  is  a  video  channel  5  megacycles  wide 
used  for  waveforms  and  other  experimental  signals  from  sounding  rockets 


SiMin.TANEOUS  amplitude  and 
frequency  modulation  with 
two  independent  messages  on  a 
single  carrier  finds  an  excellent  ap¬ 
plication  in  upper  atmosphere  re¬ 
search  using  sounding  rockets 
where  space,  weight,  and  recording 
or  transmission  facilities  are  con¬ 
trolling  factors  in  determining  how 
many  experiments  can  be  included 
in  any  one  flight.  This  is  particu¬ 
larly  true  for  continuous-carrier 
transmitters  used  for  relaying 
video-type  signals  because  the  asso¬ 
ciated  power  supply  usually  ac¬ 
counts  for  a  large  portion  of  the 
total  weight  of  the  equipment.  The 
potentialities  of  the  system  would 
seem  to  justify  a  fuller  investiga¬ 
tion  than  has  been  reported  in  the 
literature.'*  * 

The  Johns  Hopkins  Applied 
Science  Laboratory  system*  and  the 
M.I.T.  Laboratory  for  Electronics 
system*  are  examples  of  the  trends 
in  telemetering  from  rockets  in 
which  sampling  techniques  are  u.sed 
to  increase  the  number  of  inde¬ 
pendent  items  of  information  being 
handled.  There  are,  however,  a 
number  of  experiments  being  per¬ 
formed  in  upper  atmosphere  re¬ 
search  yielding  outputs  that  cannot 
be  sampled.  Rapidly  varying  phe¬ 
nomena,  unusual  waveshap)€s,  and 
randomly  timed  impulse-type  sig¬ 
nals  all  require  continuous  trans¬ 
mission  and  often  large  bandwidths. 

A  cursory  examination  of  the 
equation  for  the  distribution  of 
energy  in  the  carrier  and  sidebands 
of  a  frequency-modulated  wave 
might  lead  one  to  believe  that  it 
would  be  impossible  to  prevent  the 
frequency-modulation  signal  from 

The  research  reported  In  this  paper 
has  been  sponsored  by  the  Geophysics 
Research  Division  of  Air  Force  Cam¬ 
bridge  Research  Center  under  contract 
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appearing  in  the  output  of  the 
amplitude-modulation  portion  of 
the  system,  and  vice  versa.  The 
relative  amplitudes  of  the  carrier 
and  sidebands,  given  by  Bessel 
functions  for  the  frequency-modu¬ 
lation  components,  vary  through  a 
range  of  values  that  may  include 
zero  as  the  signal  frequency  and 
amplitude  are  varied.  However, 
amplitude  modulation  affects  the 
frequency-modulation  carrier  and 
sidebands  in  the  same  proportion 
and  therefore  does  not  affect  the 
phase  of  the  vector  resultant.  Fre- 


FIS.  1 — Wids-bond  vidso  signals  pro- 
ducs  a-m  (A)  by  rsluming  grid-bios  oi 
iiaal  to  ground  through  load  rosistor  oi 
cothodo  ioUowsr.  Diodo  rostoros  d-c 
loTol.  Scrson-grid  voltags  oi  ilnal  is 
▼oriod  la  (B)  using  tubs  as  ground  ols- 
msnl  oi  diTldsr  circuit 


quency  modulation  results  in  a 
single  vector  resultant  current  that 
varies  in  phase  but  is  constant  in 
amplitude.  It  is  this  constant- 
amplitude  resultant  that  is  sub¬ 
jected  to  amplitude  modulation.  As 
long  as  all  of  the  significant  side¬ 
bands  of  both  modulation  processes 
are  accepted  by  the  receiver  with 
uniform  amplitude  response,  there 
will  be  no  transfer  of  information 
from  either  channel  to  the  other 
ahead  of  the  detection  circuits.  Ex¬ 
perimental  confirmation  of  this  con¬ 
clusion  is  presented  in  reference  6. 

The  radio  link  from  rocket  to 
ground  used  by  Boston  University 
operates  on  a  carrier  frequency  of 
183  me.  The  output  of  a  frequency- 
modulated  oscillator  operating  at 
approximately  10  me  is  increased  to 
the  output  frequency  by  a  com¬ 
bination  of  heterodyning  and  fre¬ 
quency  multiplication.  The  ampli¬ 
tude  modulation  is  applied  to  the 
carrier  in  the  final  stage  either  by 
control-grid  modulation  or  by 
screen-grid  modulation,  the  choice 
of  modulation  circuit  depending  on 
the  bandwidths  of  the  two  signals. 

Phase  and  Frequency  Modulators 

Two  types  of  frequency-modula¬ 
tion  systems  have  been  used  suc¬ 
cessfully.  One  is  the  practical 
application  of  reactance  modulation 
of  the  so-called  overtone  crystal 
oscillator’.  This  circuit  has  been 
used  on  several  flights  since  its 
adoption  in  early  1949.  The  prac¬ 
tical  experience  obtained  and  the 
theoretical  analysis  of  the  operation 
of  the  circuit  carried  out  by  this 
Laboratory  confirm  the  perform¬ 
ance  characteristics  attributed  to  it 
in  the  literature.  On  recent  flights, 
a  more  conventional  type  of  react- 

•  Now  Chief  Engineer,  Tracerlab,  Inc. 
Boston,  Mass. 
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Sock«1-born«  transmlnar  thowliiq  masalT*  coiutractlon.  prMauilsad  houiinq  ond  prMsuiiiad  occM*  to  adjuitmanto  otm  which 
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FIG.  2 — Rocket-born*  tranimittor  us**  r*actanc*  modulator  '.oi  i-m  and  icraan-orid  modulation  oi  iinol  itag*  for  a-m 


cathode-follower  stage.  A  clamp  frequency  modulation  in  conjunc- 
tube  in  the  input  of  the  cathode-  tion  with  the  wideband  video  signal 
follower  circuit  maintained  proper  as  amplitude  modulation, 
black-level  of  the  carrier. 

In  the  second  case,  modulating  o#  Modulation 

signals  having  a  continuous  spec-  In  general,  it  is  advisable  to  ap- 
trum  up  to  sixty  kilocycles  have  ply  the  modulating  signal  having 
been  applied  as  amplitude  modula-  the  highest  frequency  components 
tion  by  varying  the  screen  voltage  as  amplitude  modulation  because  of 
of  the  final  stage  at  the  signal  fre-  the  requirements  placed  on  the  re- 
quency  as  shown  in  Fig.  IB.  In  ceiver  bandwidth.  In  missile  work, 
both  cases,  the  frequency-modula-  however,  the  signal  received  over 
tion  channel  was  carrying  pulse  the  slant  range  from  the  missile  to 
groups  requiring  up  to  thirty  kilo-  the  ground  receiving  station  varies 
cycles  bandwidth  for  adequate  re-  over  wide  values  in  a  short  time  and 
production.  The  superaudible  sig-  nonisotropic  radiation  from  the 
nal  has  also  been  transmitted  as  antenna  on  a  rolling  missile  will 


ance  controlled  oscillator  circuit  has 
been  used  because  the  transient 
nature  of  the  pulse  siirnals  being 
handled  excited  spurious  responses 
in  the  crystals  used.  Crystals  ob¬ 
tained  more  recently  .show  improved 
characteristics  in  this  respect. 

The  system  has  been  used  in  two 
distinct  applications.  In  one  case, 
video  signals  having  components  up 
to  five  megacycles  were  applied  as 
amplitude  modulation  in  the  grid 
circuits  of  the  final  stage  by  using 
the  circuit  of  Fig.  lA.  The  grids 
of  the  output  tubes  were  returned 
to  ground  through  the  cathode-load 
resistor  of  a  video-frequency 
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cause  fades.  The  best  allocation  of 
modulation  facilities  will  depend  on 
which  of  the  signals  will  more  read¬ 
ily  tolerate  changes  in  output  ampli¬ 
tude,  the  more  critical  signal  being 
handled  as  frequency  modulation. 
The  circuit  diagram  of  a  recent 
model  of  a  rocket-borne  transmitter 
is  shown  in  Fig.  2. 

For  a  wide-band  amplitude-mod¬ 
ulated  signal  and  a  narrow-band 
frequency-modulated  signal,  separ¬ 
ate  receivers  are  satisfactory  for 
recovering  each  modulation.  The 
amplitude-modulation  receiver  must 
have  a  flat  pass  band  over  the  full 
frequency  excursion  of  the  side¬ 
bands  of  the  frequency-modulated 
signal.  Otherwise,  the  frequency- 
modulated  signal  will  recover  on 
the  sides  of  the  selectivity  curve  of 
the  amplitude-modulation  receiver 
and  appear  as  an  unwanted  signal 
in  the  output.  The  restrictions  on 
the  frequency-modulation  portion 
of  the  system  represent  the  ever¬ 


present  engineering  compromise 
between  how  well  the  frequency- 
modulation  receiver  will  reject  the 
amplitude  modulation  and  the 
maximum  depth  of  amplitude  mod¬ 
ulation  required  to  produce  satis¬ 
factory  results  in  the  amplitude- 
modulation  receiver.  In  practice, 
it  has  been  found  that  sixty-percent 
peak  amplitude  modulation  repre¬ 
sented  a  good  design  figure  for  the 
applications  in  which  the  system 
has  been  used,  although  it  has  been 
found  possible  to  operate  with  up  to 
eighty-five  percent  peak  amplitude 
modulation. 

When  the  amplitude-modulation 
signal  contains  abrupt  changes  in 
level,  it  is  sometimes  advisable  to 
use  types  of  amplitude  limiters  in 
the  frequency-modulation  receiver 
that  do  not  depend  on  the  time-con¬ 
stant  of  a  circuit  for  their  limiting 
action.  Time-constant  limiters  may 
cause  a  brief  loss  of  signal  to  the 
discriminator  circuit  immediately 


following  a  sudden  decrea.se  in 
signal  level  because  the  tube  is 
biased  beyond  cutoff  for  the  reduced 
signal.  Figure  3  shows  a  com¬ 
posite  modulation  on  the  output 
wave  for  the  case  of  plate  current 
limiters  as  investigated  by  Sch¬ 
wartz  of  this  Laboratory.*  The 
gated  beam  tube  also  produces  good 
results  in  this  type  of  service.  How¬ 
ever,  conventional  circuits  have 
been  found  satisfactory  for  many 
types  of  applications  of  simultane¬ 
ous  amplitude  and  frequency-motiu- 
lated  signals. 

Single  Receiver  for  A-M  and  F-M 

If  both  amplitude  and  frequency- 
modulated  signals  are  of  compar¬ 
able  bandwidth,  it  may  be  desirable 
to  recover  both  in  the  same  re¬ 
ceiver.  This  is  accomplished  by 
flat-topping  the  intermediate-fre¬ 
quency  signal  respon.se  of  the  re¬ 
ceiver  so  as  to  accommodate  the 
maximum  frequency  excursions 
without  producing  slope  recovery  of 
the  fre<iuency-modulation  side¬ 
bands  ahead  of  the  amplitude-modu¬ 
lation  detector.  The  extent  to 
which  the  interchannel  crosstalk 
can  be  reduced  is  simply  a  matter 
of  how  much  design  and  adjustment 
effort  the  end  use  of  the  signals 
justifies.  The  circuit  of  a  receiver 
used  for  telemetering  upper-atmos¬ 
phere  research  data  from  high-alti¬ 
tude  rockets  is  shown  in  Fig.  4. 
Both  a  limiter-current  meter  and 
the  zero-center  discriminator  meter 
are  used  in  the  operation  of  the 
receiver.  The  severity  of  the  cross¬ 
talk  requirements  will  of  course 
have  to  be  met  by  equipment  de¬ 
signed  for  each  particular  applica¬ 
tion. 

To  aid  in  making  the  final  ad  just¬ 
ment  of  percent  amplitude  modula¬ 
tion  while  the  rocket  is  assembled 
in  the  launcher,  a  small  portable 
oscilloscope  has  been  modified  to 
provide  a  base  line  by  intermit¬ 
tently  shorting  the  signal  from  the 
diode  rectifier  in  the  transmitter 
output  circuit.  The  normally-open 
contacts  of  a  relay  are  connected 
across  the  vertical  axis  input  termi¬ 
nals  of  the  oscilloscope  and  the  re¬ 
lay  coil  is  connected  through  a 
switch  to  the  filament  supply  thus 
shorting  the  input  each  time  the  re¬ 
lay  is  activated  by  one  half  cycle 
of  the  alternating  current  The 
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FIG.  4 — Sinql*  r*c«lT*r  us«<l  to  racovat  both  a  m  and  <-m  tiqnaU  irom  aaparata  datoclor  drculti 


result  is  the  establishment  of  a 
reference  line  on  the  face  of  the 
oscilloscope  tube  which  corresponds 
to  the  zero  carrier  level  of  the 
amplitude  modulated  signal  beinK 
detected  by  the  germanium  diode  in 
the  transmitter  output  monitoring 
circuit.  This  procedure  not  only 
checks  the  modulation  level  to  pre¬ 
vent  loss  of  quieting  in  the  fre¬ 
quency-modulation  receiver,  but 
also  provides  an  overall  systems  test 
of  the  instrumentation  feeding  the 
amplitude-modulation  circuit  in  the 
transmitter. 

Pressurized  Enclosure 

A  dual-modulation  transmitter 
designed  for  use  in  an  Aerobee 
rocket  is  illustrated.  Since  the 
rocket  rises  to  regions  of  essentially 
zero  atmospheric  pressure,  it  is 
necessary  to  seal  off  the  container 
at  normal  ground  level  atmospheric 
to  prevent  arcover  of  the  high  volt¬ 
age  at  reduced  pressures  and  to 
provide  adequate  rigidity  to  the 
case  to  withstand  the  fifteen- 
pounds-per-square-inch  pressure 
differential  that  results  when  the 
missile  leaves  the  atmosphere. 
Special  connectors  and  silicone 
grease  are  used  to  prevent  arcover 
in  the  high  voltage  connectors  at 
high  altitude.  Several  of  the  cir¬ 
cuit  adjustments,  particularly  those 
pertaining  to  adjustment  of  modu¬ 
lation  levels,  must  be  made  with 
all  of  the  equipment  operating  in 


the  rocket.  Access  to  these  controls 
is  available  through  the  connector 
body  on  the  front  panel  as  shown. 
Antenna  coupling  and  tuning  are 
also  accessible  through  front-panel 
fittings. 

Another  requirement  placed  on 
equipment  intended  for  operation 
in  rockets  is  resistance  to  high-ac- 
celeration  mechanical  shock,  not 
only  to  prevent  permanent  damage 
following  the  shock,  but  in  many 
applications  to  avoid  transients  be¬ 
ing  introduced  into  the  data  during 
the  application  of  the  shock.  Tests 
for  such  characteristics  are  carried 
out  on  the  drop-table  type  shock- 
tester.  Details  of  the  drop-table 
are  discussed  in  reference  8.  The 
transmitter  shown  here  has  yielded 
less  than  five-percent  transient  out¬ 
put  during  55-g  acceleration  shocks 
for  both  amplitude  and  frequency 
modulation  as  observed  on  the  sys¬ 
tem  receiver  and  measured  on  an 
oscilloscope  using  the  maximum 
sine-wave  modulation  as  a  refer¬ 
ence. 

In  considering  the  adaptability  of 
a  simultaneous  amplitude  and  fre¬ 
quency-modulation  system  to  a 
given  rocket  telemetering  proWem, 
the  power  requirements  of  the 
transmitter  and  the  size  of  the  case 
are  important  factors.  The  perform¬ 
ance  of  the  frequency-modulation 
system  must  be  predicated  on  the 
amount  of  power  radiated  at  the 
depths  of  the  amplitude-modulation 


envelope.  A  transmitter  delivering 
twelve  watts  when  unmodulated 
will  be  effectively  only  about  a 
three-watt  transmitter  when  ampli¬ 
tude-modulated  to  a  depth  of  fifty 
percent.  The  extent  to  which  the 
equipment  can  be  reduced  in  size 
ultimately  comes  up  against  the 
problem  of  power  dissipation  within 
the  sealed  case  and  the  maximum 
allowable  temperature  rise.* 

The  writer  extends  his  apprecia¬ 
tion  to  the  staff  of  the  Upper  Atmos¬ 
phere  Research  Laboratory  of 
Boston  University  for  their  efforts 
in  the  development  and  field  opera¬ 
tion  of  this  system,  and  in  particu¬ 
lar  to  Mr.  Albert  Panetta, 
coinventor  of  the  overtone  crystal 
oscillator  circuit’  and  engineer  on 
the  transmitter  herein  described. 
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Radio-frequency  amplifiers  and 
industrial  high-frequency  gen¬ 
erators  operate  at  limiting  efficien¬ 
cies  of  70  percent,  so  that  about  a 
third  of  the  input  energy  is  dissi¬ 
pated  as  heat  at  the  anode.  At  high 
power,  forced-air  or  circulating 
w'ater  and  air  are  required  in  re¬ 
moving  the  heat  fast  enough  to 
avoid  damaging  the  tubes. 

From  their  inception  about  1923, 
water-cooled  vacuum  tubes  kave 
been  used  with  anode  water  jackets 
(usually  separate,  but  sometimes 
attached  to  the  anode  as  an  integral 
part  of  the  tube)  in  which  a  tur¬ 
bulent  flow  of  water  is  maintained. 
The  purpo.se  of  this  turbulence,  de¬ 


pendent  upon  viscosity,  density  and 
velocity  of  the  fluid,  is  to  effect  a 
cooling  efficiency  that  is  appreciably 
higher  than  that  in  a  smooth  flow. 

With  heat-flux  densities  as  great 
as  those  customarily  encountered  in 
these  services,  a  water  coating  in 
contact  with  the  hot  metal  may  be¬ 
come  vaporized.  If  this  happens,  an 
insulating  layer  of  vapor  prevents 
cooling  and  damage  results.  It  is 
for  this  reason  that  turbulent  flow 
is  employed,  since  it  prevents  the 
accumulation  of  insulated  spots. 

Calefaetion 

There  are  practical  limits,  how¬ 
ever,  to  the  turbulent-flow  tech¬ 
nique.  When  an  overload  is  applied 
to  the  anode,  the  boundary  layer  of 
vapor,  instead  of  being  condensed 
on  the  spot  by  the  current  of  water, 
forms  bubbles  that  are  carried 
along.  The  operator  is  warned  of 


this  condition  by  a  characteristic 
whistling  sound.  This  heated-state 
phenomenon,  known  as  calefaetion, 
often  results  in  destruction  of  the 
tube  through  perforation  of  the 
anode. 

The  characteristic  noise  herald¬ 
ing  the  onset  of  calefaetion  may  be 
considered  as  arising  from  the  vio¬ 
lent  condensation  of  steam  bubbles 
in  contact  with  the  cold  water  that 
carries  them  along.  In  the  closed 
water  jacket  under  pressure  there 
is  no  room  for  the  vapor  that  occu¬ 
pies  a  volume  a  thousand  times 
greater  than  the  corresponding  vol¬ 
ume  of  water.  This  hypothesis  is 
verified  by  placing  such  a  tube  in 
a  pail  of  water  open  to  the  air.  Since 
the  bubbles  can  escape  freely,  the 
boiling  is  silent. 

It  can  further  be  shown  that  a 
tube  anode  cooled  by  evaporation 
is  not  hotter  than  the  same  tube 
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cooled  by  cold-water  circulation.  In 
fact,  calculations  indicate  that  the 
external  temperature  of  the  anode 
may  reach  values  between  155®  and 
165°  C,  whereas  the  boiling:  point 
of  the  water  at  the  pressure  in  the 
jacket  is  between  125°  and  135°  C. 
Temperatures  in  the  order  of  180° 
are  encountered  in  air  cooling  of 
smaller  power  tubes. 

New  Tube 

The  tube  illustrated  has  a  true 
radiator  of  special  shape  that  is 
extremely  effective.  Thermocouple 
measurements  taken  under  condi¬ 
tions  of  evaporation  cooling  show 
that  operation  at  60  kilowatts,  cor¬ 
responding  to  three  times  maximum 
power  with  conventional  water  cool¬ 
ing,  is  accomplished  at  tempera¬ 
tures  of  only  120°  C. 

A  salient  point  in  the  construc¬ 
tion  of  the  experimental  evapora¬ 


tion-cooled  tube  is  the  use  of  a 
massive  copper  anode  having  an 
equivalent  thickness  between  two 
and  three  times  that  for  conven¬ 
tional  tubes.  This  construction  is 
necessary  since  if  a  point  on  the 
anode  reaches  a  temperature  more 
than  25°  C  above  the  boiling  point 
of  water,  the  cooling  of  this  point 
by  vapor  ceases  and  can  never  re¬ 
establish  itself.  This  point  can 
therefore  be  cooled  only  by  conduc¬ 
tion  through  the  metal  to  neighbor¬ 
ing  points  at  somewhat  lower  tem¬ 
peratures.  The  high  conductivity 
of  the  copper  mass  prevents  hot 
spots.  Measurements  on  the  new 
tube  fins  confirm  that  under  evapo¬ 
ration  cooling  there  is  nowhere  a 
temperature  differential  as  great  as 
25°  C  above  the  boiling  point  of 
water  even  with  60-kw  power  input. 

The  use  of  this  new  cooling  tech¬ 
nique  will  allow  manufacture  of 


power  tubes  with  output  no  longer 
limited  by  cooling  of  the  anode. 
Although  the  internal  construction 
will  require  redesign,  it  will  be  pos¬ 
sible  to  realize  more  fully  the  pioten- 
tialities  of  filament  emission. 

One  of  two  experimental  units 
installed  on  a  50-kw  high-frequency 
furnace  at  Montreuil,  France,  has 
been  in  operation  for  over  a  year 
working  at  an  average  rate  of  four 
operations  a  day,  each  operation 
lasting  approximately  three  hours 
followed  by  an  idle  period  of  one 
hour.  A  100-kw  broadcast  trans¬ 
mitter  on  1,070  kc  has  been  oper¬ 
ated  successfully  18  hours  a  day 
since  October  1951  by  the  French 
state  broadcasting  authority.  Be¬ 
sides  other  economies  of  operation, 
such  a  system  can  supply  distilled 
water  and  process  or  heating  water 
in  large  quantity  at  a  temperature 
of  about  90°  C, 
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F-M  Subminiature 


OUANTITY  manufacture  of  the 
newest  version  of  the  Army’s 
f-m  transmitter-receiver,  the  RT- 
196 /PRC-6,  is  now  supplying  troops 
in  Korea.  The  new  unit  may  be  used 
with  a  number  of  other  new  front¬ 
line  sets,  which  the  older  set  did 
not  do. 

Frequency  range  for  the  13-tube 
subminiaturized  f-m  receiver-trans¬ 
mitter  is  from  47  to  55.4  me  in  43 
channels  200-kc  apart  with  a  4.3- 
mc  i-f.  Weight  of  the  entire  unit, 
including  batteries,  is  6i  pounds. 
Minimum  range  is  one  mile  over 
average  terrain. 

CireuHry 

All  stages  of  the  radio  set 
employ  single,  slug-tuned  resonant 
circuits.  Discriminator  and  i-f 
slugs  are  locked  in  place  after  tun¬ 
ing.  Each  r-f  slug  carries  a  splined 
shaft  which  concentrically  engages 
with  a  mechanical  counter  mechan- 
i.sm  to  indicate  numerically  the 
position  of  its  slug.  This  arrange¬ 
ment  permits  presetting  of  the  r-f 
stages  when  changing  from  one 
channel  to  another. 

The  schematic  diagram  of  the 
radio  set  is  shown  in  Fig.  1. 
The  receiver  is  a  conventional  single 
superheterodyne  with  a  crystal- 
controlled  local  oscillator.  The 
tran.smitter  section  of  the  set  con¬ 
sists  of  a  Colpitts  oscillator,  a 
modulator,  a  buffer-doubler  and  a 
final  amplifier. 

The  modulator  is  biased  4.5  volts 
negative  by  the  battery  supply. 
Bias  for  afe  from  the  discriminator 
adds  algebraically  with  the  battery 
bias.  Audio  signals  from  the  micro¬ 
phone  are  superimposed  on  the  bias 
voltages. 

The  plate  load  of  the  modulator 

consists  of  a  germaniuM  crystal 
'diode  which  is  operated  at  a  low 
current  level  where  its  nonlinear 
current-resistance  characteristic  is 
pronounced. 

The  afe  bias  and  the  audio  signal 
control  the  plate  current  of  the 
modulator  which,  in  turn,  controls 
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the  effective  resistance  of  the 
crystal  diode  in  the  plate  circuit. 
The  r-f  circuit  consists  of  the  series 
combination  of  this  diode  and  the 
6-iAaf  capacitor,  shunting  the  os¬ 
cillator  tuning  capacitor.  The  effec¬ 
tive  shunt  capacitance  across  the 
tuning  capacitor  varies  with  the 
audio  signal  and  the  afe  bias  and, 
thereby,  produces  frequency  modu¬ 
lation. 

Antenna  Coil 

The  0.67-ah  coil  in  the  antenna 
input  circuit  serves  as  a.transmitter 
final  tank  and  as  a  receiver  input 
coil.  The  receiver  is  operative  in 
the  transmit  position  in  order  to 
provide  sidetone  and  afe  bias.  The 
front  end  is  driven  to  saturation 
during  transmission  but  because 
the  resultant  loading  and  detuning 
reduces  the  overall  gain,  no  block¬ 
ing  occurs  in  the  i-f  stages. 

The  volume  control  returns  to 


ground  through  a  fixed  resistor  to 
maintain  an  audible  output  level  at 
the  minimum  volume  position.  The 
purpose  of  this  is  to  provide  an 
aural  indication  of  performance  re¬ 
gardless  of  where  the  volume  con¬ 
trol  is  set.  When  the  equipment 
is  turned  on,  the  characteristic  f-m 
background  hiss  is  heard,  indi¬ 
cating  that  the  receiver  is  function¬ 
ing  properly.  The  presence  of  side- 
tone  when  the  PUSH-TO-TALK  switch 
is  depressed  and  the  microphone  is 
spoken  into,  indicates  satisfactory 
transmitter  operation. 

Alignment  Switch 

The  switch  in  the  filament  circuit 
of  the  first  i-f  stage  is  opened  dur¬ 
ing  transmitter  alignment.  Its  pur¬ 
pose  is  to  reduce  i-f  gain  to  prevent 
tuning  to  a  spurious  cross-modula¬ 
tion  frequency  which  may  be  gener¬ 
ated  within  the  mixer.  When  the 
switch  is  opened,  the  predominant 


108 


March,  1952  — ELECTRONICS 


•»*jW 

Transmittei-Receivei 


New  Signal  Corps  f-ni  unit,  already  in  use  in  Korea,  has  improved  performance  over 
previous  model.  Receiver  uses  two  r-f  and  three  i-f  stages  with  crystal-controlled  local 
oscillator.  Transmitter  has  self-excited  oscillator  with  reactance  modulator 


4.3-inc  mixer  signal  is  coupled  to 
the  second  i-f  amplifier  through  the 
tube  and  distributed  capacitances  in 
the  first  i-f  stage. 

The  master  switch  in  the  right- 
hand  portion  of  Fig.  1  connects  the 
plate  and  filament  negative  returns 
to  ground  in  either  ON  position. 
The  earphone  and  microphone  re¬ 
turns  are  grounded  in  the  INTERNXI. 
position;  the  corresponding  leads 
to  the  external  handset  connector 
are  grounded  in  the  EXTERNAL 
position.  In  the  OFF  position,  all 
four  controlled  ground  leads  are 
opened. 

OfScrimifKrtor  Design 

The  discriminator  presented  a 
severe  coil  design  problem  because 
of  the  small  space  available  and 
the  resultant  difficulty  in  obtain¬ 
ing  high  Q  and  sufficiently  loose 
coupling.  The  other  components 
within  the  assembly  had  to  be  care¬ 


fully  located  in  order  to  maintain 
Q  and  minimize  undesirable  capaci¬ 
tive  coupling  between  primary  and 
.secondary. 

The  discriminator  is  the  source 
of  afc  voltage  and,  therefore,  the 
stability  of  the  transmitter  is  pri¬ 
marily  dependent  upon  the  quality 
of  the  discriminator.  The  tuning 
slugs  are  locked  after  alignment  by 
collet  and  jamb-nut  retainers.  The 
discriminator  can  and  cover  are 
seam-soldered  and  leads  are  brought 
out  through  metal-to-glass  feed¬ 
through  insulators.  A  sealing  cap 
and  a  rubber  ring  are  tightened  in 
place  over  each  slug  after  align¬ 
ment  to  provide  a  completely  sealed 
discriminator  which  cannot  suffer 
detuning  from  ambient  climatic 
changes. 

During  development,  considerable 
difficulty  was  encountered  with  i-f 
and  front-end  regeneration.  Al¬ 
though  specific  cures  are  non¬ 


existent,  the  following  precautions 
are  mentioned  to  assist  other  de¬ 
signers  of  subminiature  equip¬ 
ments. 

Interstage  Shielding 

Complete  interstage  shielding 
should  be  used.  Short  and  properly 
located  ground  returns,  adequate 
and  properly  located  decoupling  and 
bypassing  and  careful  layout  of 
leads  and  components  to  minimize 
intercoupling  are  recommended. 
Circuit  designs  should  take  into 
account  the  broad  performance 
tolerance  ranges  of  subminiaturized 
components,  particularly  tubes. 

The  author  gratefully  acknowl¬ 
edges  the  advice  and  assistance  ex¬ 
tended  by  U.  S.  Signal  Corps 
personnel  daring  the  final  develop¬ 
ment  and  early  production  phases 
of  the  work,  particularly  to  Robert 
Johnson,  Frank  Caruso  and  Frank 
Kovalski. 
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New  Industrial 
Motor  Control  Circuits 

Step-by-step  analysis  of  each  stage  in  latest  16-tube  electronic  motor  control  system  for 
regulating  speed  of  a  d-c  motor  at  any  desired  value  from  zero  to  the  top  field-reduction 
speed,  as  required  for  maximum  flexibility  in  industrial  plant  drives 


The  electronic  d-c  motor  con¬ 
trol  has  proven  itself  in 
hundreds  of  industrial  applications 
over  the  past  few  years.  Because 
of  an  everwidening  demand  for 
precise  control  at  reasonable  cost, 
electronic  drives  have  been  rede¬ 
signed  to  provide  improvement  in 
operating  characteristics  and  in¬ 
creased  flexibility. 

The  purpose  of  this  article  is  to 
explain  in  some  detail  the  circuit 
operation  of  the  latest  Thy-mo-trol 
electronic  panel  for  }  to  3-hp  motors 
operating  over  both  the  armature 
and  field  ranges,  with  reversing. 
Five  control  features  are  provided : 

(1)  A  speed  control  circuit  regu¬ 
lates  the  speed  at  any  value  from 
zero  to  top  speed  under  any  load 
condition.  The  speed  is  varied  in 
the  armature  range  by  increasing 
the  armature  voltage  until  rated 
motor  voltage  is  obtained,  and  in 
the  field  range  by  decreasing  the 
field  current  until  top  speed  is 
obtained. 

(2)  An  IR  drop  compensation 
circuit  increases  the  armature  volt¬ 
age  by  an  amount  proportional  to 
the  load  current. 

(3)  A  current  limit  circuit  pre¬ 
vents  the  flow  of  excessive  current 
during  acceleration  or  under  ab¬ 
normal  loads. 

(4)  An  overvoltage  circuit  pre¬ 
vents  the  generation  of  high  volt¬ 
ages  during  deceleration  or  re¬ 
versal. 

(5)  A  constant-power  accelerat¬ 
ing  circuit  provides  the  maximum 
torque  during  acceleration  in  the 
weak-field  range. 

Armature  power  for  the  motor  is 
furnished  by  thyratrons  V,  and  V, 
w’hose  grid  voltages  are  phase-shift- 
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controlled  by  the  inductance-re¬ 
sistance  bridge  method,  as  shown  in 
Pig.  1.  Saturable  reactor  L,  is  used 
as  a  variable  inductance  to  provide 
a  shift  of  180  degrees  when  the  d-c 
control  current  changes  from  zero 
to  4  ma. 

Capacitors  C,  and  C,  minimize 
the  magnitude  of  undesirable  sig¬ 
nals  induced  into  the  grid  circuit 
and  resistors  R.  and  R,  limit  the 
grid  current  during  conduction. 

The  field  power  supply,  shown  in 
Fig.  2,  is  similar  to  the  armature 
power  supply.  A  resistor  (R,) 
with  constant  thermal  coefficient  is 
used  in  series  with  the  field  to  pro¬ 
vide  a  30-volt  drop  for  control 
purposes.  Where  the  motor  speed 
range  does  not  require  field  weaken¬ 
ing,  a  simpler  uncontrolled  two- 
phanotron  rectifier  is  used. 

Control  current  for  the  saturable 
reactors  and  plate  voltages  for  all 
amplifiers  are  provided  by  rectifier 
F,  in  Fig.  1,  with  F,  and  V,  provid¬ 
ing  fixed  reference  voltages  even 
though  currents  range  from  5  to  40 
ma. 

Motor  Speed  Control 

Operation  of  the  speed  regulator 
must  be  considered  separately  for 
two  distinct  conditions,  when  the 
motor  is  operating  at  full  field  and 
below  rated  armature  voltage,  and 
when  the  motor  is  operating  at 
rated  armature  voltage  in  the  weak- 
field  region. 

The  armature  voltage  is  regu¬ 
lated  by  the  lower  portion  of  the  cir¬ 
cuit  shown  in  Fig.  1.  The  filtered 


rectifier  output  voltage  across  Cu  is 
compared  with  the  reference  volt¬ 
age  by  means  of  resistance  divider 
R„-Ru.  When  the  motor  armature 
voltage  is  higher  than  the  preset 
reference  value  of  P„  the  grid  of 
triode  F,  is  driven  positive  and  the 
resulting  increased  plate  current 
increases  the  voltage  drop  across 
plate  load  resistor  Ra.  The  voltage 
drop  across  this  tube  is  correspond¬ 
ingly  reduced,  thereby  driving  the 
grid  triode  F,  more  negative.  This 
phases  back  thyratrons  F,  and  F, 
and  cuts  off  the  power  supplied  to 
the  motor.  With  power  shut  off, 
the  motor  coasts  toward  a  lower 
speed  until  the  voltage  across  Cu 
matches  the  armature  reference 
voltage,  where  the  thyratrons  con¬ 
duct  again  in  order  to  maintain  the 
motor  speed. 

Armature  IR  Compensation 

If  the  motor  voltage  had  been 
low,  the  reverse  action  would  have 
taken  place  and  the  motor  would 
have  been  accelerated  until  the 
proper  motor  voltage  had  been 
reached.  The  armature  thyratrons 
F,  and  F,  are  thus  continuously  con¬ 
trolled  so  the  motor  voltage  matches 
the  reference  voltage  regardless  of 
motor  load. 

Because  of  armature  IR  drop, 
motor  speed  will  droop  with  increas¬ 
ing  load.  This  means  that  the 
motor  voltage  must  be  increased  by 
an  amount  equal  to  the  IR  drop  to 
maintain  the  motor  speed  constant. 
This  is  obtained  with  an  IR  com¬ 
pensation  circuit,  shown  ju.st  above 
the  phase-shifting  circuit  in  Fig.  1. 
The  two  primary  windings  of  a 
special  current  transformer  are 
corrected  in  .series  with  armature 
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thyratrons  Fj  and  V,,  with  polarity 
Buch  that  the  resulting  magnetic 
flux  due  to  the  current  pulses  in 
each  winding  is  equivalent  to  an  a-c 
flux.  The  secondary  winding  is 
connected  to  loading  resistors  Rn 
and  Rm  which  determine  the  trans¬ 
former  output  voltage.  Tube 
rectifies  the  secondary  a-c  voltage 
and  provides  across  R„  and  Pi  a  d-c 
voltage  proportional  to  the  arma¬ 
ture  current.  The  IR  compensation 
control  P,  applies  a  preset  portion 
of  this  voltage  to  the  grid  of  V, 
through  Ru.  so  that  a  signal  voltage 
proportional  to  motor  current  is 
added  to  the  speed  reference  signal, 
producing  an  increase  in  armature 
voltage  with  an  increase  ip  load 
current. 

Field  Current  Control 

By  adjusting  P,  it  is  possible  to 
compensate  for  the  IR  drop  and 
obtain  any  desired  drooping  or  ris¬ 
ing  speed-load  curve.  Since  the  IR 
compensation  operates  on  the  arma¬ 


ture  voltage,  it  is  independent  of 
the  field  current  and  covers  the  en¬ 
tire  speed  range. 

Field  weakening  is  obtained  with 
the  control  circuit  of  Fig.  2,  in 
which  the  motor  field  is  connected 
in  series  with  resistor  R,.  The 
positive  voltage  drop  across  R,,  pro¬ 
portional  to  the  field  current,  is 
compared  by  means  of  resistance 
divider  Pm-Pr  with  the  adjustable 
negative  reference  voltage  set  by 
potentiometer  P,.  Any  difference 
voltage  acts  through  triodes  V„  and 
F„  saturable  reactor  L,  and  the 
phase-shifting  circuit  to  phase  the 
thyratrons  F,  and  V,  further  on  or 
further  off  to  correct  the  field  cur¬ 
rent  value  and  restore  the  voltage 
match,  just  as  for  the  armature 
control  of  Fig.  1. 

Resistor  P,  is  connected  across 
I^,  to  avoid  zero  current  in  the 
saturable  reactor,  thereby  prevent¬ 
ing  a  complete  shutoff  of  the  motor 
field. 

Armature  and  field  reference 


potentiometers  P,  and  P.  are  driven  n 
from  a  common  shaft,  and  their  re-  - 
sistance  elements  are  arranged  so  ’ 
that  during  the  first  part  of  a  clock-  | 
wise  rotation  an  ever-increasing 
armature  voltage  reference  is  called  ‘ 
for  by  P„  with  P,  calling  for  a  con¬ 
stant  field  current  until  rated  arma-  i 
tare  voltage  is  reached.  For  the  I 
second  part  of  the  rotation  P,  calls  ^ 
for  constant  motor  voltage  and  P, 
calls  for  an  ever-decreasing  field  | 
current  until  weak  field  is  reached.  I 

The  angle  of  potentiometer  rota-  4 
tion  where  the  control  reference  > 
changes  from  armature  control  to 
field  control  depends  on  the  motor 
rating.  For  instance,  a  motor  hav¬ 
ing  a  top  speed  equal  to  twice  base 
speed  would  have  a  control  device 
with  the  changeover  point  at  one- 
half  the  total  rotation,  whereas  a 
motor  having  a  top  speed  of  three 
times  base  speed  would  have  the 
changeover  point  at  one  third  of  the 
total  rotation. 

The  resistance  element  of  P,  is 


FIG.  1 — Basie  spssd  control  drcntt  lor  iumlshlnq  armataro  power  to 
Dm  d«  motor 


FIG.  2 — Field  curront  power  tnppir  tor  Hold-wooksnlaq  ^ 
spood  control  ^ 
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tapered  to  provide  linear  speed  in¬ 
crements  for  equal  angular  incre¬ 
ments  of  the  potentiometer  shaft. 

The  motor  must  be  designed  and 
built  to  operate  in  the  field  range  if 
acceptable  IR  compensation  is  ex¬ 
pected  above  base  speed.  For  in¬ 
stance,  a  motor  designed  to  operate 
solely  in  the  armature  range  may 
have  an  undesirable  rising  speed¬ 
load  characteristic  when  operating 
in  the  field  range  although  the  ar¬ 
mature  compensation  is  adjusted 
for  flat  compounding  in  the  arma¬ 
ture  range.  The  reason  for  this  un¬ 
desirable  performance  can  be  found 
in  the  armature  cross-magnetizing 
field.  The  cross  flux  distorts  the 
main  field  flux  and  reduces  the 
motor  emf  for  a  given  speed,  conse¬ 
quently  the  motor  speed  increases 
with  load  when  operating  in  the 
weak  field  range.  For  satisfactory 
speed  performance  in  the  weak  field 
range,  the  motor  must  be  provided 
with  a  bigger  air  gap  and  a  heavier 
field  pole  structure. 

Current  Limit  Control 

To  prevent  damaging  current 
from  flowing  through  the  armature 
rectifier  tube  under  starting  condi¬ 
tions  or  heavy  loading,  the  current- 
limiting  circuit  of  Fig.  3  has  been 
added  to  the  speed-regulating  cir¬ 
cuit.  For  efficient  operation  this 
circuit  must  not  interfere  with  the 
motor  speed  when  it  is  operating  at 
normal  load.  This  means  that  the 
current  limit  circuit  must  have  a 
sharp  take-over  characteristic  when 
the  motor  current  exceeds  a  preset 


value  that  is  selected  in  advance. 

Voltage  divider  Rx-Rb  compares 
the  voltage  drop  across  R,,  in  the 
current  transformer  circuit  with  a 
reference  voltage  set  by  potentiom¬ 
eter  P,.  Current  limit  tube  Vu  is 
in  parallel  with  speed  control  tube 
V.,  hence  V„  shuts  off  the  armature 
thyratrons  under  current  limit 
action  w’hen  it  overrides 

Under  starting  conditions  the 
current  is  regulated  at  a  preset 
value  until  the  counter  emf  is  suffi¬ 
ciently  high  to  limit  the  current  to 
a  smaller  level.  With  normal  motor 
load  the  grid  of  Va  is  held  suffi¬ 
ciently  negative  to  keep  this  tube 
below  cutoff,  and  speed  regulator 
tube  V,  is  in  full  control.  Circuit 
components  R„  and  Ca  filter  the 
grid  voltage  of  V,,  and  stabilize  the 
operation  of  the  current  limit  cir¬ 
cuit. 

Since  the  motor  voltage  is  meas¬ 
ured  on  the  rectifier  side  of  nor¬ 
mally-closed  contactor  Af,  the  speed¬ 
regulating  circuit  will  hold  the 
rectifier  voltage  at  the  value  called 
for  by  speed  reference  potentio¬ 
meter  P,  when  the  motor  is  discon¬ 
nected  from  the  rectifier.  If  the 
motor  were  started  with  P,  set 
above  base  speed,  the  full  rectifier 
voltage  would  be  applied  to  the 
motor  at  the  moment  the  contactor 
closes.  Unfortunately  the  current 
limit  circuit  cannot  operate  instan¬ 
taneously  because  the  grid  of  V„ 
is  held  negative  by  P,  when  con¬ 
tactor  Af  is  open  and  Cu  will  pre¬ 
vent  the  grid  of  V„  from  reaching 
the  operating  range  instantly.  This 


condition  cannot  be  tolerated  be¬ 
cause  currents  of  destructive  mag¬ 
nitude  would  flow  for  the  first 
instant  after  the  motor  is  started, 
resulting  in  blown  anode  fuses.  To 
remedy  this  condition  the  rectifier 
voltage  is  automatically  regulated 
to  a  lower  voltage  when  contactor 
Af  is  open,  by  means  of  the  precon¬ 
ditioning  circuit. 

Preconditioning  Circuit 

This  circuit  regulates  the  open- 
circuit  rectifier  voltage  to  a  per¬ 
missible  value  and  provides  good 
starting  torque  without  harmful 
effects. 

A  part  of  the  armature  rectifier 
voltage,  obtained  from  R»  and 
(Fig.  3),  is  fed  back  to  the  grid  of 
V'l,  through  Rm  and  a  normally- 
closed  interlock  of  the  main  con¬ 
tactor  Af.  When  contactor  Af  is  de¬ 
energized  the  voltage  across  R„  is 
compared  with  the  reference  volt¬ 
age  provided  by  glow  tube  V,  (Fig. 
11  by  means  of  resistance  divider 
R«  and  R»A.  These  resistors  are 
chosen  so  that  a  precondition  volt¬ 
age  of  20  to  70  volts  is  obtained,  de¬ 
pending  on  the  horsepower  rating 
of  the  motor.  This  particular  re¬ 
sistance  network  is  stiff  enough  to 
prevent  any  interference  from  the 
current  limit  reference. 

A  similar  situation  may  occur 
when  the  speed  is  suddenly  in¬ 
creased.  If  the  motor  is  operating 
at  light  load,  the  grid  of  V«  is  held 
very  negative  by  virtue  of  current 
limit  reference  P„  consequently  C,, 
has  a  negative  charge.  If  the  speed 
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potentiometer  is  suddenly  turned  to 
a  higher  speed  a  large  instantane¬ 
ous  current  flows  because  Cu  pre¬ 
vents  the  grid  of  Vu  from  reaching 
the  operating  range  immediately. 
Tube  V„  prevents  the  grid  of  Vu 
from  drifting  too  far  below  its 
operating  range.  The  grid  of  Vu 
is  held  approximately  10  volts  be¬ 
low  its  plate  by  Ru  and  i?n.  Since 
the  cathode  of  V..  cannot  exceed 
this  voltage,  the  grid  of  Vu  is  also 
held  approximately  10  volts  nega¬ 
tive;  this  10-volt  negative  bias  pre¬ 
vents  V„  from  interfering  with  the 
normal  operation  of  V,^ 

Acceleration  With  Preset  Top 
Speed 

With  the  circuits  previously  de¬ 
scribed,  it  is  possible  to  start  and 
accelerate  the  motor  to  any  preset 
speed  without  the  risk  of  overload¬ 
ing  any  part  of  the  equipment. 
However,  if  the  speed  control  calls 
for  a  speed  in  the  weak-field  range, 
the  motor  will  accelerate  to  top 
speed  with  a  small  accelerating 
torque  depending  on  the  fleld  cur¬ 
rent  .value. 

This  condition  is  corrected  by  the 
field-forcing  circuit  of  Fig.  4,  which 
maintains  full  field  through  the 
armature  range  and  maintains 
maximum  torque  in  the  fi-’ld  range. 

When  the  motor  armature  volt¬ 
age  is  less  than  90  percent  of  rated 
value  the  cathode  of  Vu  is  held  at 
40  volts  below  B-l-  by  the  germa¬ 
nium  rectifier  and  voltage  divider 
Rm-Rk-  Voltage  divider  R^-Rm  is 
adjusted  to  hold  the  grid  of  V,,  38 
volts  below  B-l-  so  that  V,.  is  turned 
on  as  long  as  the  motor  voltage  is 
less  than  90  percent  of  rated  values. 
With  Vu  turned  on,  the  voltage  drop 
across  provides  a  new  reference 
for  the  field  current  regulator,  forc¬ 
ing  the  field  current  to  full  field. 
When  the  motor  voltage  reaches  90 
percent  of  rated  value,  V„  is  slowly 
turned  off  and  the  reference  is  auto¬ 
matically  transferred  to  With 
this  circuit  the  armature  voltage 
will  be  maintained  at  90  percent  of 
rated  value  during  acceleration  in 
the  weak  field  range  until  the  de¬ 
sired  field  current  is  reached.  At 
that  moment  the  armature  voltage 
increa.ses  to  the  rated  value,  forcing 
the  potential  of  the  cathode  of  Vu 
above  its  grid  potential  and  thereby 
preventing  any  further  interfer¬ 


ence  between  the  field  reinforcing 
circuit  and  the  normal  field  current 
regulating  circuit. 

Armature  Forward  Voltage  Limit 

When  the  speed  control  is  sud¬ 
denly  turned  from  a  high-speed 
weak  field  to  a  low-speed  full  field 
setting,  the  armature  voltage  may 
rise  to  a  dangerous  value  as  the 
motor  coasts  to  the  lower  speed 
while  full  field  is  called  for  by  the 
field  current  regulator.  This  volt¬ 
age  rise  is  prevented  by  an  addi¬ 
tional  voltage-sensitive  circuit  in 
the  field  current  regulator  which 
reduces  the  field  current  when  the 
armature  voltage  rises  above  a  pre¬ 
set  value.  Figure  5  shows  the 
components  added  to  the  field  cur¬ 
rent  regulator. 

Under  normal  running  conditions 
the  voltage  across  Ru  is  much  lower 
than  the  voltage  across  R^  conse¬ 
quently  V„  is  hia.sed  off  and  has  no 
influence  on  the  field  current  regu¬ 
lator. 


FIG.  S — Annatiu*  lotwatd  Toltaqa  Umlt 
drcuil 


FIG.  ( — StaaplUlad  cnrrM  showlnf  M- 
Tanlag  octfen.  wilh  aiiacta  oi  tab*  drop 
and  annolura  inductanc*  nagtoclad 


When  the  motor  voltage  rises 
beyond  a  safe  value,  the  grid  poten¬ 
tial  of  V„  rises  and  this  tube  con¬ 
ducts,  pulling  down  the  grid  po¬ 
tential  of  V„  and  thereby  phasing 
off  the  field  thyratrons  to  reduce  the 
generated  motor  voltage.  During 
deceleration,  the  motor  voltage  is 
regulated  at  a  preset  value  deter¬ 
mined  by  Ru,  R»,  Ru  and  Rm. 

When  the  motor  reaches  the 
lower  speed  called  for  by  the  speed 
control,  Vu  returns  to  its  normal 
biased  condition  with  no  further 
effects  on  the  field  current  regu¬ 
lator. 

Reversing  of  Motor 

For  simplicity  the  diagrams 
shown  so  far  are  for  a  nonreversing 
motor  control.  For  reversing  serv¬ 
ice,  the  d-c  motor  is  reversed  by 
changing  the  polarity  of  the  arma¬ 
ture  with  contactors.  Since  the 
overvoltage  and  field-forcing  cir¬ 
cuits  are  connected  to  the  positive 
terminal  of  the  motor,  a  simple 
arrangement  of  resistors  and  sele-^ 
nium  rectifiers  is  used  to  maintain  f 
positive  polarity  for  these  circuits  | 
regardless  of  direction  of  rotation.  | 

» 

Dynamic  Brakittg 

For  efficient  dynamic  braking  it 
is  advisable  to  maintain  the  motor 
voltage  near  the  rated  value  as  long 
as  possible  during  the  deceleration 
in  the  field  range.  This  is  done  by 
the  field-forcing  circuit,  which  also 
controls  the  acceleration  as  previ¬ 
ously  mentioned. 

Under  dynamic  braking  action 
the  armature  voltage  tends  to  fall 
and  the  field  current  rises  as  is 
turned  on.  This  tube  will  hold  the 
armature  voltage  at  a  value  deter¬ 
mined  by  Rm,  Rm  and  Rm  in  Fig.  4. 

Under  normal  conditions  when 
the  motor  pulls  a  mechanical  load, 
the  armature  emf  opposes  the  recti¬ 
fier  output  and  the  motor  IR  drop  is’ 
represented  by  the  difference  be¬ 
tween  rectifier  output  voltages  and 
the  emf,  as  shown  in  Fig.  6A. 

Current  I  starts  at  t,  where  the 
thyratron  fires,  and  stops  at  U 
where  the  emf  becomes  larger  than 
the  transformer  voltage.  At  that 
moment  the  emf  tends  to  reverse 
the  direction  of  current  flow,  but 
since  the  thyratron  cannot  conduct 
in  the  reverse  direction,  the  current 
through  the  motor  stops.  However, 


ELECntONICS  — More*,  1952 


113 


i 


if  the  motor  is  suddenly  reversed, 
then  while  the  motor  still  rotates  in 
the  original  direction,  the  cmf  adds 
to  the  transformer  voltage  and  the 
IR  drop  is  equal  to  the  sum  of  the 
emf  and  transformer  voltage.  As 
Fig.  6B  shows,  from  t,  to  t,  the  cur¬ 
rent  flows  in  the  same  direction  as 
the  transformer  voltage,  and  con¬ 
sequently  power  is  supplied  from 
the  power  system  to  the  motor. 
However,  from  UtoU  under  the  in¬ 
fluence  of  the  emf  the  current  flows 
against  the  transformer  voltage  and 
the  power  flow  is  reversed  from  the 
motor  into  the  power  system. 

If  after  motor  reversal  the  thyra- 
tron  grid  had  been  phased  back  to 
point  tt,  the  tube  would  Are  under 
the  influence  of  the  emf  alone  and 
all  the  power  would  flow  from  the 
motor  into  the  power  system.  It  is 
evident  that  the  greater  the  emf  the 
more  power  is  returned  to  the 
power  system.  The  emf  cannot  ex¬ 
ceed  the  maximum  transformer 
voltage,  otherwise  the  tube  anodes 
would  remain  positive  and  the  thy- 
ratron  control  by  grid  action  would 
be  lost. 

The  foregoing  operation,  known 
as  inversion,  is  a  convenient  and 
efficient  method  of  reversing  the 
motor  because  nearly  all  kinetic 
energy  is  returned  into  the  power 
system  as  long  as  the  motor  rotates 
in  the  original  direction. 

The  grid  voltage  is  distorted 
away  from  a  pure  sine  wave  in  the 
phased-off  position  by  R„  C,,  C„ 
SRi  and  in  Fig  1.  With  a  sine- 
wave  grid  voltage  the  tube  would 
be  retired  at  U  in  Fig.  6B  when  the 
grid  and  anode  voltages  are  both 
positive  with  respect  to  the  arma¬ 


ture  emf,  causing  loss  of  control. 

For  satisfactory  inversion  opera¬ 
tion  the  thyratron  grids  must  be 
immediately  phased  back  to  a  point 
where  the  current  will  not  be  exces¬ 
sive  and  the  fleld-forcing  circuit 
must  be  restrained  to  prevent  the 
motor  emf  from  exceeding  a  safe 
value. 

The  first  condition  is  obtained  by 
allowing  a  delay  of  0.1  second  be¬ 
tween  the  opening  of  the  forward 
contactor  and  the  closing  of  the  re¬ 
verse  contactor,  so  that  sufficient 
time  is  allowed  to  phase  back  the 
thyratron  grid  by  means  of  the 
preconditioning  circuit  shown  in 
Fig.  7,  which  is  similar  to  Fig.  3 
except  that  a  normally  closed  con¬ 
tact  of  relay  CR  is  used  in  place  of 
contactor  M. 

Relay  CR  is  deenergized  when 
both  contactors  are  open.  During 
the  small  time  delay  between  the 
opening  of  the  first  contactor  and 
the  closing  of  the  second  one,  the 
normally  closed  contact  of  CR  will 
bring  the  grid  of  Vu  into  range  and 
charge  capacitor  Co.  This  helps 
to  prevent  a  current  overshoot  when 
the  reverse  contactor  closes. 

Since  the  motor  emf  adds  to  the 
transformer  voltage  just  after  re¬ 
versal,  the  small  amount  of  phase- 
on  due  to  the  normal  precondition¬ 
ing  circuit  may  cause  a  damaging 
slug  of  current  for  the  first  instant 
after  the  reverse  ofentactor  closes. 
To  prevent  this,  Ra  shuts  off  the 
armature  thyratron  by  adding  an 
additional  positive  voltage  to  the 
grid  of  current  limit  tube  Vu  when 
the  motor  is  coasting  in  either 
direction. 

The  reverse  motor  emf  is  held 


at  a  safe  value  by  adding  a  circuit 
to  the  overvoltage  limit  circuit  of 
Fig.  6.  As  shown  in  Fig.  8,  R» 
and  Rm  are  connected  differently 
and  Rmt.  and  Rum  replace  Rw  As 
long  as  the  motor  emf  opposes  the 
rectifier  voltage,  the  junction  of 
Rm^  and  Rm»  is  connected  to  B-f-  by 
SR,  and  Vu  will  protect  the  motor. 
However,  the  first  instant  after  re¬ 
versal  the  cathode  of  thyratrons  V, 
and  V,  are  negative  because  the 
motor  still  turns  in  the  original 
direction.  With  SR,  no  longer  con¬ 
ducting,  the  cathode  of  Vu  goes 
more  negative.  The  grid  of  this 
tube  will  remain  stationary  because 
of  SR,  or  SR,  in  Fig.  7.  The  change 
in  cathode  potential  turns  on  V„ 
and  cuts  off  Fu,  thus  preventing  an 
excessive  inverse  armature  voltage. 

The  current  limit  circuit  deter¬ 
mines  the  magnitude  of  the  current 
during  reversal.  It  can  be  adjusted 
to  prevent  motor  overheating  if 
frequent  reversals  are  required. 

Jog  at  Low  Speed 

When  the  control  system  is  ad¬ 
justed  to  run  at  very  low  speed,  the 
voltage  called  for  by  speed  refer¬ 
ence  P,  may  be  less  than  the  voltage 
called  for  by  the  preconditioning 
circuit,  a  condition  which  causes 
sluggish  motor  starting.  In  this 
case  the  armature  resistance  pre¬ 
vents  a  large  initial  current  flow, 
and  the  IR  compensation  circuit 
builds  up  the  current  after  a  small 
time  delay.  This  condition  is  cor¬ 
rected  by  introducing  a  false  IR 
signal  obtained  by  precharging  the 
IR  compensation  filter  capacitor  Cu 
through  a  normally  closed  contact 
of  the  CR  relay  and  Ru  in  Fig.  7. 


FIG.  9 — Complato  Thy-mo-trol  •toctionic  drtr*  tneoiporatinq  Ih*  Indiridaal  circuili  dMcrlbad  ia  this  cotieto 


I  Chansring  the  value  of  changes 
the  initial  starting  torque  over  a 
wide  range. 

Complete  Circuit 

The  circuits  described  are  re¬ 
drawn  in  Fig.  9  as  a  complete  elec¬ 
tronic  motor  control  system.  In 
the  armature  circuit  here,  F.  sets 
the  minimum  speed.  The  armature 
adjustment  compensates  for  poor 
resistor  tolerances  and  sets  arma¬ 
ture  voltage  at  full  speed. 

In  the  field  circuit,  P,  sets  the 
maximum  speed  and  P,  the  maxi¬ 
mum  field  current.  Also,  P,  and  Ca 
I  improve  the  speed  of  response  of 
the  system  by  transmitting  small 
transient  speed  changes  to  the  grid 
of  Combinations  Rm-C^ 

R^-Cx  and  R,„-Cn  improve  the  sta¬ 
bility  of  the  armature  voltage,  the 
field  current  and  the  over-voltage 
circuit. 

The  field  voltage  for  field  stability 
circuits  R^-Cm  and  Rt^-Cu  is  filtered 


by  /Zm-C.;  Cr,  Cm,  Cm  and  C«  are 
bypass  filters  preventing  the  ampli¬ 
fication  of  ripple  voltages;  Rm  re¬ 
duces  the  maximum  reference  volt¬ 
age;  Rm  in  the  grid  circuit  of  V, 
places  the  IR  drop  compensation 
nearer  the  grid  than  the  stability 
circuit  Rm-Cn  to  minimize  inter¬ 
ference  between  the  stability  circuit 
and  the  IR  compensation  signal, 
giving  priority  to  the  latter  signal 
when  the  motor  is  subjected  to  sud¬ 
den  load  changes.  Also,  Rm  and  Rm 
b;^ass  the  d-c  windings  of  the 
saturable  reactor  to  provide  a  dis¬ 
charge  path  .  for  the  higher  har¬ 
monic  voltages  induced  into  these 
windings;  Rm  provides  a  higher 
speed  of  response  of  the  saturable 
reactor  control  circuit;  Rn  and  Rn 
are  surge  resistors  reducing  the 
stiffness  of  the  anode  circuit  of  the 
field  current  rectifier  so  that  smaller 
tubes  can  be  used. 

A  quick  slowdown  attachment  can 
be  added  to  pull  in  a  dynamic  brak¬ 


ing  contactor  to  provide  braking 
action  when  the  motor  coasts  from 
a  higher  to  a  lower  speed.  ^ 

Another  available  feature  is  pre-  J: 
set  jog  speed,  which  predetermines 
the  speed  at  which  the  motor  is  *; 
jogged  and  allows  accurate  position-  ^ 
ing  of  the  armature. 

A  field  loss  relay  can  be  used  on 
those  applications  where  the  motor 
can  be  mechanically  disconnected 
from  the  load.  Under  normal  load 
conditions  the  motor  comes  to  a 
stop  when  the  field  is  lost  because 
the  small  torque  provided  by  the 
current  limit  and  residual  field  is 
insufficient  to  overcome  the  load. 

A  tachometer  follower  drive  will 
maintain  any  speed  dictated  by 
another  machine.  The  rectified  out¬ 
put  of  a  solenoid  control  can  also  be 
used  in  the  reference  circuit,  chang¬ 
ing  the  drive  from  a  speed  control 
to  a  position  control  as  required  for 
reeling  drives  where  a  dancer  roll 
operates  the  solenoid. 
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Stabilizing  Vertical 


FIG.  1  —  Blumlein'*  ciicuit  emploriiiq  InTerte  ieedback  ior 
itabilization 


FIG.  2 — Simplified  ciicuit  giTee  eguiToIent  performance  with 
fewer  parti 


VERTICAL  DEFLECTION  circuits 
for  television  have  remained 
almost  unchanged  for  more  than  a 
decade,  in  fact  the  circuits  used  in 
present-day  receivers  have  almost 
precisely  the  same  resistor  and  ca¬ 
pacitor  values  as  in  1938. 

However,  some  engineers’  have 
noted  the  changes  both  in  height 
and  linearity  of  the  picture  in  many 
receivers  during  warm-up  and  with 
changes  in  the  characteristics  of 
the  output  tubes. 

Also,  triode  output  circuits  have 
been  used  to  the  exclusion  of  beam 
tetrode  or  pentode  due  to  the  prev¬ 
alence  with  the  latter  of  objection¬ 
able  horizontal  white  lines.  These 
white  lines,  caused  by  small  per¬ 
turbations  in  the  plate  current  of  a 
large  percentage  of  tetrodes  and 
pentodes,  are  quite  unstable,  moving 
from  one  region  to  another  in  the 
structure  of  the  picture. 

While  investigating  the  problems 
of  white  lines,  linearity  and  stabil¬ 
ity  of  height,  it  seemed  worthwhile 
to  consider  the  performance  of  cir¬ 
cuits  with  inverse  feedback  and  also 
to  analyze  the  factors  influencing 
interlace  stability. 

Starting  with  the  work  done  by 
A.  D.  Blumlein  and  described  by 
0.  S.  Puckle*  and  then  applying 
modifications  of  this  approach,  some 
remarkable  improvements  in  verti¬ 
cal  deflection  stability  have  been 
obtained. 


Blumlein’s  circuit  is  shown  in 
Fig.  1.  The  feedback  network  is 
shown  in  heavy  lines  for  clarity — 
the  rest  of  the  circuit  being  con¬ 
ventional.  A  detailed  experimental 
analysis  of  the  circuit  reveals  an 
important  advantage,  which  is  that 
the  output  is  largely  independent  of 
changes  in  characteristics  of  the 
output  tube.  This  makes  vertical 
linearity  virtually  independent  of 
tube  age. 

Further  experiments  and  mathe¬ 
matical  analysis  led  to  the  simpli- 
filed  circuit  of  Fig.  2,  where  again 
the  feedback  network  is  indicated 
in  heavy  lines. 

This  is  no  longer  a  normal  com¬ 
bination  of  voltage  inverse  feedback 
and  conventional  deflection.  In¬ 
stead,  the  inverse  feedback  coupling 
capacitor  and  resistor  are  part  of 
the  sawtooth  generating  circuit, 
and  the  blocking  oscillator  tube  is 
now  intimately  associated  with 
them.  The  inverse  feedback  pro¬ 
vides  such  excellent  control  of 
linearity  that  the  usual  damping  re¬ 
sistors  across  the  yoke  are  unneces¬ 
sary.  The  cost  of  the  improved  cir¬ 
cuit  is  actually  lower  than  that  of 
conventional  circuits. 

Operating  Measurements 

Detailed  measurements  were 
made  of  the  required  d-c  voltages 
for  full  vertical  deflection  of  65- 
degree  picture  tubes  operating  at  15 


kv.  Comparatively  low  voltages  are 
required  for  both  the  plate  and  the 
screen  (180-volt  supply).  The  ac¬ 
companying  waveforms  show  the 
results. 

The  new  circuit  can  provide  indi¬ 
vidually  or  in  combination,  compen¬ 
sation  for  variations  in  mutual  con¬ 
ductance  of  a  tube  during  life,  or 
variations  from  one  tube  to  another, 
and  instability  in  a  tube  such  as  the 
type  which  produces  white  lines  in 
a  conventional  tetrode  or  pentode 
circuit,  in  addition  to  giving  excel¬ 
lent  linearity,  and  stable  amplitude. 

Interlace  Stability 

For  good  interlace,  without  pair¬ 
ing,  it  is  necessary  to  make  both  the 
amplitude  and  the  waveform  of  the 
current  in  the  vertical  windings  of 
the  yoke  identical  for  both  the  odd 
and  the  even  line  sweeps.  Also,  the 
timing  must  be  accurate  so  that  the 
alternate  sweeps  commence  with 
and  maintain  a  timing  difference  of 
one-half  of  a  horizontal  line  time  in¬ 
terval  H. 

It  is  also  essential  that  any 
stray  fields  present  at  the  picture 
tube  neck  be  alike  for  both  the  even 
and  odd  sweeps. 

Ripple  voltages,  from  the  power 
supply,  both  60  and  120  cycle,  are 
found  to  have  negligible  effect  upon 
the  interlace  stability  since  the 
waveform  of  the  60  or  120-cycle 
ripple  should  not  change  from  the 
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Deflection  Amplifiers 

I  A<l(litiun  of  simple  inverse  feedback  network  to  vertical  deflection  amplifier  circuit 
makes  vertical  linearity  and  height  stability  virtually  independent  of  tube  transconduc¬ 
tance.  Modified  circuit  furnishes  full  vertical  deflection  of  65-degree  picture  tubes 
operating  at  15  kv  with  180  volts  on  amplifier  plate 

By  W.  B.  WHALLEY.  C.  MASUCCI  and  K.  HILLMAN 
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odd  sweep  to  the  even  sweep. 

The  horizontal  incoming  synchro¬ 
nizing  pulses  generated  at  the 
transmitter  will  have  no  detri¬ 
mental  effect  upon  vertical  deflec¬ 
tion  since  the  pulses  occur  at  twice 
horizontal  frequency  during  the 
vertical  synchronizing  period.  Of 
course,  it  is  necessary  that  the  hori¬ 
zontal  synchronizing  pulses  be  low 
in  amplitude  at  the  output  of  the 
vertical  synchronizing  filter  (high 
attenuation  of  15,750-cycle  pulses), 
otherwise,  one  of  the  horizontal 
synchronizing  pulses  just  preceding 
the  vertical  sync  period  might  trig¬ 
ger  the  vertical  blocking  oscillator. 
Since  only  2H  pulses  are  present 
during  the  vertical  synchronizing 
period  and  the  commencement  of 
this  period  shifts  by  one  pulse  from 
odd  to  even  sweeps,  the  timing  of 
the  even  sweep  could  be  very  accur¬ 
ately  one-half  of  a  line  from  that  of 
the  odd  sweep. 

However,  any  horizontal  pulses 
which  are  locally  generated  can  give 
severe  trouble  in  interlace  if  intro¬ 
duced  into  any  part  of  the  vertical 
blocking  oscillator-amplifier  circuit. 


The  horizontal  pulses  in  the  receiver 
continue  steadily  from  line  to  line 
irrespective  of  whether  it  is  the  odd 
or  even  vertical  sweep,  hence  over¬ 
whelming  the  accuracy  of  the  tim¬ 
ing  of  the  incoming  vertical  syn¬ 
chronizing  pulses. 

As  is  well  known,  the  horizontal 
retrace  pulse  at  the  anode  of  the 
horizontal  output  tube  is  of  5  to  6 
kv.  Hence,  the  vertical  blocking 
oscillator  grid  and  plate  circuits 
should  be  well  isolated  from  the 
horizontal  circuits  and  should 
have  very  short  and,  if  necessary, 
shielded  leads. 


TmI  pollatn  UlustratM  deqrM  oi  tm- 
lical  IlaaarilT  obtainable 


The  horizontal  pulses,  even  if 
present  at  the  anode  of  the  vertical 
output  tube,  can  affect,  to  varying 
degree,  the  timing  of  the  vertical 
blocking  oscillator  and  the  ampli¬ 
tude  of  the  sawtooth.  Analysis  of  the 
voltages  present  at  the  pins  of  the 
output  and  blocking  oscillator  tubes 
showed  that  there  was  frequently 
a  large  horizontal  pulse  at  the  anode 
terminal  of  the  vertical  amplifier 
tube.  This  pulse  comes  from  yoke 
coupling  between  the  horizontal  and 
vertical  windings  when  these  are  i 
not  correctly  positioned  and 
oriented  with  respect  to  each  other. 
By  placing  a  moderate-size  capaci¬ 
tor  across  the  secondary  of  the  ver¬ 
tical  output  transformer,  it  was 
possible  to  reduce  the  amplitude  of 
the  undesired  pulse  at  the  plate  of  , 
the  vertical  amplifier  tube.  This 
gave  greatly  improved  interlace 
stability  in  all  tests. 
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FIG.  lA — Family  oi  U  —  E»  cuttm  ior 
•AC7  tub*.  Erl.  ISO  t;  En.  0  t:  AEc. 
0.S  t:  Ec  +  max.  -f-  1  ri  /»  sld.  IS  ma; 
E.  std.  100  t;  Bk.  7S;  Ri^  2.700  ohms 


ELECTRON-TUBE 


Electronic  Scientiat 
SiUional  Bureau  of  Btandarda 
Washington,  D.  C. 


The  electronic  tube  curve  gener¬ 
ator  developed  by  the  National 
Bureau  of  Standards  makes  avail¬ 
able  the  complete  static  plate  char¬ 
acteristics  of  a  vacuum  tube.  In 
addition  to  plotting  dynamically  a 
family  of  /»  —  E,  curves,  the  locus 
uf  the  load-resistance  line  is  shown. 

Because  of  the  continuously 
.stable  stationary  pattern  presented 
on  the  cathode-ray  tube,  a  photo¬ 
graphic  record  of  the  complete  fam¬ 
ily  is  practicable.  With  a  Land 
camera,  a  photographic  record  is 
available  in  one  minute.  The  plate 
voltage  is  swept  continuously  from 
zero  or  a  small  negative  value  to  a 
positive  value.  Corresponding  to  any 
instantaneous  plate  voltage,  an  IR 
drop  that  is  proportional  to  the 
plate  current  appears  across  the 
plate  current  measuring  element. 
The  plate  current,  represented  by 
the  IR  drop,  and  the  corresponding 
plate  voltage  are  applied  respec¬ 
tively  to  the  vertical  and  horizontal 
deflecting  plates  of  the  cathode-ray 
tube.  By  repeating  this  operation 
in  rapid  sequence  for  various  values 
of  grid  bias,  a  family  of  conven¬ 
tional  I,  —E,  curves  is  obtained.  In 
order  that  the  display  may  be  sta¬ 
tionary  and  free  from  flicker,  a 


Both  tha  cunre  plottar  and  tha  aacocialad  cathoda-roy  oacUloacopa  taka  up  only  tba 
top  oi  a  small  laboratory  tobla.  A  Land  camara  mountad  atop  tha  aiawinq  hood 
producas  a  ilnishad  photoqroph  oi  tha  iomily  oi  curras 


power-line-frequency  framing  rate 
is  included  in  the  instrument. 

All  test  voltages  may  be  varied 
over  a  wide  range  giving  the  curve 
generator  unusual  flexibility.  Fam¬ 
ilies  of  curves  for  either  .screen  or 
plate  characteristics  may  be  ob¬ 
tained  for  any  fixed  value  of  param¬ 
eters  for  the  other  tube  elements. 
During  the  test  of  the  high  current 
(low-bias  lines  of  the  family),  over¬ 
loading  of  the  tube  under  test  is 
avoided.  When  using  the  conven¬ 
tional  point-by-point  method  it  is 
necessary  to  keep  the  high  current 
on  continuously  a  sufficient  time  to 
make  the  meter  reading. 


The  calibration  rectangle  on  the 
cathode-ray  oscilloscope  has  two  ad¬ 
justable  metered  coordinates  that 
permit  direct  measurement  of 
points  in  the  /,  —E,  plane.  The 
locus  of  the  adjustable  load-resist¬ 
ance  line  is  displayed  and  defined  by 
a  series  of  bright  dots  appearing  at 
the  terminals  of  the  I,  —  E,  curves. 

The  unique  feature  of  this  instru¬ 
ment  lies  in  the  completeness  of  the 
data  obtained  with  a  minimum  of 
effort  on  the  part  of  the  operator. 
The  generation  of  such  a  pattern 
necessitates  a  complex  cycling  of 
various  voltages  in  a  synchronous 
fashion  and  with  a  definitely  de- 
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CURVE  GENERATOR 

Family  of  plate  characteristic  curves  is  automatically  displayed  on  a  cathode-ray  screen 
together  with  the  locus  of  the  load  line  and  coordinates  for  direct  measurement.  Re¬ 
ceiving  tubes  can  be  analyzed  with  an  accuracy  of  —  5  percent  using  a  Land  camera.  In¬ 
formation  is  obtained  in  less  than  two  minutes 


fined  phase  relationship.  Reliable 
and  stable  operation  has  been 
achieved  by  deriving  all  timing  sig¬ 
nals  from  a  single  oscillator. 

Performance  Characierittics 

Typical  results  obtained  with  the 
electronic  tube  curve  generator  are 
shown  in  Figures  lA  through  IF. 
The  oscillograms  were  photo¬ 
graphed  with  a  1 /25-second  ex¬ 
posure  at  f3.5  on  Super  XX  film. 
The  c-r  tube  was  a  5RP-A  with  5 
kilovolts  between  cathode  and  last 
anode.  Appropriate  data  is  printed 
under  each  family. 

Curves  in  Fig.  lA  through  ID 
were  obtained  by  testing  a  type 
6AC7  tube  under  various  conditions. 
These  families  illustrate  some  of 
the  possible  departures  from  the 
normal  handbook  curves  for  this 
tube.  The  standard  coordinate 
rectangle,  which  in  Fig.  lA  and  IB 
is  15  milliamperes  along  the  /» plane 
and  100  volts  along  the  Et  plane, 
enables  direct  measurement  of  any 
point  on  the  curve.  The  locus  of 
the  load-resistance  line  is  the  term¬ 


inals  of  the  curves.  Curves  in  Fig. 
lA,  1C  and  ID  were  made  with  a 
degenerative  unbypassed  cathode 
resistor. 

Curves  in  Fig.  IE  and  IF  were 
obtained  testing  a  type  6SN7  tube. 
The  curve  of  Fig.  IF  is  an  /»  —  E, 
family  produced  by  the  existing  sig¬ 
nals  in  this  instrument.  In  this 
curve  the  horizontal  input  of  the 
scope  is  energized  by  the  step-wave 
grid  signal  to  the  tube  under  test; 
the  vertical  deflection  results  from 
the  normal  plate-current  sweeps 
that  dwell  at  their  maximum.  The 
resulting  dots  at  the  maximums 
describe  a  curve  whose  derivative 
is  the  Gm  curve.  This  type  of  /»  — 
E,  presentation  is  particularly  con¬ 
venient  in  that  the  grid  voltage 
increments  are  directly  defined  by 
the  calibrated  vertical  bars.  The 
current  standard  appears  as  a  hori¬ 
zontal  bar  in  this  display. 

The  slight  inequality  of  spacing 
of  the  top  two  lines  of  the  families 
in  Fig.  1  is  owing  to  the  change  of 
loading  on  the  E,  cathode  follower 
(V«  in  Fig.  3).  This  is  caused  by 


a  change  to  positive-grid-drive  con¬ 
dition  of  the  tube  under  test.  The 
abrupt  change  in  linearity  of  the 
E,  driving  signal  can  be  accounted 
for  by  calibrating  the  E.  increments 
in  terms  of  the  observed  E.  step  " 
wave.  The  E.  step  wave  presents 
a  linearly  spaced  increment  on 
either  side  of  E,  =  0,  but  this  has  a 
different  spacing  factor. 

In  all  of  these  displays,  overload-  ^ 
ing  of  the  tube  under  test  is 
avoided,  since  the  average  dissipa-  ^ 
tion  to  which  the  tube  is  subjected 
is  far  below  the  peak  values. 

General  Syttem  of  Operation 

The  electronic  tube-curve  gener¬ 
ator  is  shown  in  block  form  in  Fig. 

2.  All  the  driving  signals  originate 
in  the  master  oscillator  (6).  The 
plate  voltage  excursions  for  the 
tube  under  test  are  obtained  from 
the  oscillator  as  a  large,  positive, 
rising  sawtooth  wave  via  (6),  (7), 
(13),  and  (18).  The  cathode  fol¬ 
lower  (6)  and  the  e»  maximum  con¬ 
trol  (7)  provide  a  means  of  control¬ 
ling  the  magnitude  of  the  plate- 
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driving  signal  without  loading  the 
oscillator;  cathode  follower  (13) 
provides  ample  driving  power  for 
the  plate  of  the  tube  under  test. 
Cathode  follower  (13)  also  per¬ 
forms  the  important  function  of  iso¬ 
lating  power  supply  (19)  for  the 
tube  under  test  from  the  rest  of  the 
circuit.  As  a  result,  the  only  cur¬ 
rents  passing  through  Rn  are  the 
plate  current  of  the  tube  under  test 
and  the  plate  currents  of  /» standard 
dynamic  (20)  and  /» standard  static 
(21).  The  Rt  (18)  is  the  adjust¬ 
able  plate  load  resistor  for  the  tube 
under  test. 

Master  oscillator  (5)  feeds  a 
pulse  into  the  pulse  former  (4)  dur¬ 
ing  the  interval  when  the  plate- 
sweep  signal,  discussed  in  the  previ¬ 
ous  paragraph,  is  most  negative. 
Pulses  from  the  pulse  former  (4) 
operate  a  step  counter  (3)  to  pro¬ 
vide  a  fixed-bias  voltage  for  the 
grid  of  the  tube  under  test.  The 
grid  sequentially  becomes  more  pos¬ 
itive,  rising  to  a  new  d-c  level  each 
time  the  plate  of  the  tube  under 
test  is  driven  negative.  These  step¬ 
wise,  increasing,  bias  voltages  are 
fed  through  the  video  divider  (16) 
which  reduces  their  amplitude  to  an 
appropriate  level,  and  thence 
through  cathode  follower  (22)  to 
the  grid  of  the  tube  under  test.  The 
E,.  control  (14)  acting  through  the 
clipper  (15),  provides  for  manual 
selection  of  a  calibrated  d-c  level  for 
the  topmost  (most  positive)  grid 
step,  E,. 

Linearizing  Circuit 

In  order  that  the  sequence  of 
grid-step  voltages  shall  consist  of 
uniform  increments,  a  special  lin¬ 
earizing  circuit  is  employed.  A 
rather  precise  equality  of  grid-volt¬ 
age  increments  is  obtained  through 
the  use  of  a  constant-coulomb  capac¬ 
itor  counter,  shown  by  the  ring- 
around  path  (4),  (3),  (10),  (4). 
A  system  of  pulsewise  inverse  feed¬ 
back  effects  the  transfer  of  a  fixed 
charge  of  a  capacitor  into  a  larger 
capacitor  with  each  pulse  from  the 
oscillator.  The  \E,  control  (17) 
manually  controls  the  inverse  feed¬ 
back  to  obtain  any  desired  magni¬ 
tude  of  grid-voltage  increment. 

The  output  of  step  counter  (3) 
also  feeds  into  the  step  number  con¬ 
trol  (9).  The  step  number  control 
(9)  can  be  manually  set  to  deliver 


a  pulse  whenever  any  desired  num¬ 
ber  of  steps  have  accrued.  The  pulse 
delivered  by  step  number  control 
(9)  signals  the  electronic  switch 
(1)  arresting  the  entire  process. 

In  its  arrested  position  the  elec¬ 
tronic  switch  (1)  executes  the  fol¬ 
lowing:  actuates  the  step  reset  (2) 
which  discharges  the  accrued  volt¬ 
age  in  step  counter  (3) ;  shuts  off 
the  master  oscillator  (5) ;  and  turns 
on  the  /»  standard  dynamic  (20). 
The  It  standard  dynamic  (20)  sub¬ 
sequently  plots  the  ordinate  of  the 
standard  rectangle.  The  magni¬ 
tude  of  the  It  standard  deflection  on 
the  oscilloscope  is  continuously 
monitored  by  a  substitution  method 
with  It  standard  static  (21),  a 
matched  tube,  and  its  associated 
meter. 

While  the  entire  circuit  is  in  the 
arrested  state  established  by  the 
electronic  switch  (1),  a  synchroniz¬ 
ing  pulse  finally  arrives  from  the 
synchronizing  pulse  amplifier  (U). 
This  pulse  passes  through  the 
path  (6),  (7),  (13),  and  thence  to 
the  Et  standard  control  (8).  This 
provides  an  Et  sweep  for  the  It 
standard  vertical  deflection  until 
this  sweep  reaches  a  standard  value 
of  Et  selected  on  the  Et  standard 
control  (8)  with  its  associated 
meter. 

At  the  instant  the  divorced  Et 
sweep  reaches  the  value  set  on  Et 
standard  control  (8),  the  pulse  is 
delivered  to  the  electronic  switch 
(1)  turning  it  on.  Since  the  elec¬ 
tronic  switch  previously  had  turned 
on  the  It  standard  dynamic  (20), 
the  signal  from  the  Et  standard 
control  (8)  causes  the  almost  in¬ 
stantaneous  shutting  off  of  the  /, 
standard  simultaneously  with  the 
turning  on  of  the  master  oscillator 
(5).  This  sequence  results  in  the 
plotting  of  a  standard  coordinate 
rectangle. 

Since  all  the  plate  voltage  sweeps 
delivered  from  the  cathode  follower 
(13)  to  the  plate  of  the  tube  under 
test  pass  through  the  plate-load 
resistor  (18),  the  IR  drop  in  the  Rl 
(18)  is  automatically  subtracted 
from  the  total  plate  voltage  for  each 
curve  of  the  family.  Thus,  each  of 
the  It  —  Et  curves  in  the  family 
terminates  at  the  load-resistance 
line.  The  locus  of  the  load-resist¬ 
ance  line  is  accentuated  on  the  oscil¬ 
loscope  by  terminating  each  of  the 


It  —  Et  curves  with  a  bright  dot. 
The  dwell  at  the  load-line  intersec¬ 
tions  of  the  Et  sweeps  is  accom¬ 
plished  by  the  load  line  clipper  (12) 
associated  with  the  master  oscil¬ 
lator  (6). 

Signal  Source 

All  the  signals  generated  in  the 
instrument  shown  in  Fig.  3  are  de¬ 
rived  from  the  rather  special  form 
of  multivibrator  Vm  and  F,,.  The 
multivibrator  has  been  constructed 
with  multicontrol  grid  tubes  on 
each  side  to  facilitate  its  stopping 
and  starting  in  a  particular  phase. 
The  time  constants  of  the  two  oscil¬ 
lating  grids  of  the  multivibrator 
have  been  chosen  to  give  approxi¬ 
mately  a  ten-to-one  ratio,  with  the 
long  period  on  the  grid  of 

The  short  period  on  F„  allows  for 
the  generation  of  a  relatively  nar¬ 
row  positive  pulse  at  the  plate  of 
F«.  Resulting  from  the  choice  of 
the  long  time  constant  in  C,„  /f». 
and  Pi,  a  positive,  rising,  sawtooth 
signal  having  approximately  ten 
times  the  duration  of  the  pulse  from 
F„  appears  at  the  plate  of  F,^  The 
sawtooth  output  from  the  plate  of 
F«  is  fed  through  the  cathode  fol¬ 
lower  Fb.  Cathode  follower  V'b 
lowers  the  impedance  level  and  per¬ 
mits  adjustment  of  the  Et  sweep 
control  without  affecting  the  oscil¬ 
lator.  The  Et  sweep  control  effects 
the  shift  in  the  d-c  level  of  the  a-c 
signal  coming  from  Fb. 

A  diode  clipper  tube  F*  with  its 
cathode  anchored  to  a  regulated  bus 
clips  the  sweep  from  the  oscillator 
to  a  regulated  magnitude  for  all 
sweeps.  This  clipper  also  effects  a 
desirable  dwell  of  the  sweep  at  its 
clipped  maximum  level.  The  dwell 
results  in  the  intensification  of  the 
load-line  intersection  points.  The 
clipped  and  d-c  shifted  sweep  from 
Fb  controls  cathode  follower  F„ 
enabling  F„  to  deliver  a  low-imped¬ 
ance  sawtooth  signal  to  the  plate 
of  the  tube  under  test.  The  signal 
from  Fb  passes  through  an  appro¬ 
priate  load  resistance  selected  in  the 
associated  network  connected  across 
terminal  R,..  An  ohmmeter  con¬ 
nected  across  these  terminals  meas¬ 
ures  the  value  of  Ri,. 

It  will  be  noted  that  the  E,  power 
supply  is  disassociated  from  the 
rest  of  the  circuit.  This  power  sup¬ 
ply  serves  to  energize  only  the 
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FIG.  2 — Block  diagram  oi  tho  oloctronlc  tub*  curro  gonoralor.  Numbor*  in  Iho  box**  an  usod  lot  toxt  roioronco 


cathode  follower  Kn  and  the  two  I, 
standard  current  tubes  V,  and  V». 
The  idling  current  of  cathode  fol¬ 
lower  Va  passes  through  the 
ontput  current  flows  through  Rl, 
thence  through  the  plate-cathode 
circuit  of  the  tube  under  test,  and 
thence  to  power  supply  through 
Rm-  The  IR  drop  across  R^  has 
special  significance  in  that  it  defines 
the  instantaneous  plate  current  of 
the  tube  under  test  and  the  /» 
standard  plate  current  of  V». 

Basie  Curve  Generator 

In  order  to  obtain  a  display  of  the 
conventional  I,  —  E,  curve  on  a 
cathode-ray  oscilloscope,  the  IR 
drop  from  R„  is  applied  to  the  ver¬ 
tical  deflection  terminals  of  the  os¬ 
cilloscope  while  the  plate-to-cathode 
drop  of  the  tube  under  test  is  simul¬ 
taneously  applied  to  the  horizontal 
deflection  terminals.  Since  Rm 
must  be  a  small  resistor,  consider¬ 
able  amplification  of  the  vertical 
signal  is  required. 

The  oscilloscope  must  have  broad¬ 


band  amplifiers  for  both  deflections 
in  order  that  the  display  will  not 
be  distorted  by  the  oscilloscope. 
Furthermore,  any  phase-shift  in 
these  amplifiers  must  remain  con¬ 
stant  during  the  complete  cycle  of 
the  family. 

It  is  of  particular  interest  to  note 
that  the  IR  drop  across  Rm  does  not 
produce  a  first-order  degeneration 
of  the  maximum  plate-supply  signal 
to  the  tube  under  test.  This  follows 
from  the  fact  that  the  signal  to  the 
grid  of  Vb  is  clipped  at  a  constant 
positive  crest  by  Vn,  and  thereby, 
Va  delivers  at  its  cathode  a  signal 
whose  positive  crest  is  essentially 
constant  with  respect  to  ground. 
However,  due  to  the  differing  de¬ 
mands  of  plate  current  I,  for  the 
tube  under  test  on  each  line  of  a 
family,  the  cathode  follower  Va  can¬ 
not  deliver  exactly  the  same  crest 
values  of  £»  even  though  its  input 
is  clipped  at  a  constant  crest  value 
of  Ef  Furthermore,  the  tube  under 
test  presents  a  nonlinear  loading  of 
Va  due  to  the  wide-range  excursion 


of  E,  (cutoff  to  positive  grid  . 
values)  usually  employed.  | 

The  effect  of  such  variable  load-  - 
ing  of  Va  is  observed  in  a  curvature 
of  the  Rl  load  line  dots  that  should  . 
appear  as  a  straight  line.  Except  k 
for  this  distortion  of  the  load-line  f 
locus,  the  degeneration  of  the  Et 
signal  as  it  passes  through  V.  does  ; 
not  distort  the  balance  of  the  dis¬ 
play. 

In  the  interest  of  minimizing  the 
distortion  of  the  Ri  locus  display  I 
two  criteria  are  observed,  both  of  : 
which  aim  at  minimizing  the  non-  . 
linear  distortion  in  Va.  First,  the 
Vn  stage  should  possess  a  tube  hav¬ 
ing  as  sharp  a  cutoff  and  as  high  a 
Qm  as  is  practical ;  second,  Rm  should 
be  small,  so  as  to  limit  the  plate- 
supply  degeneration  to  Va,  which 
also  has  a  nonlinear  degenerating 
effect  on  the  output  signal  from  Va. 

Unear-Step  Generation 

The  square  pulse  signal  from 
rises  to  its  positive  peak  at  the  time 
the  plate-sweep  voltage  at  Vu  goes 
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most  aegative.  This  allows  the  grid 
of  cathode  follower  Fu  to  follow  the 
positive  pulse  from  F»  in  a  positive 
direction  until  the  clipper  Vu  ar¬ 
rests  it.  The  positive  peak  to  which 
this  pulse  rises  before  it  is  arrested 
by  an  established  voltage  on  the 
cathode  of  is  determined  by  the 
sum  of  two  voltages  in  series; 
namely,  the  manually  established 
potential  in  Cm,  (peak  derived 
through  Vm  from  the  control), 
and  the  previously  accrued  voltage 
across  Cu  and  Cu  in  series. 

As  this  positive  pulse  rises,  cur¬ 
rent  flows  from  the  cathode  of  V„ 
through  capacitor  Cm,  thence 
through  diode  Va  into  the  step-ac¬ 
crual  capacitors  Cu  and  Cu.  Diode 
Fu  serves  to  restore  the  output  end 
of  capacitor  Cu  to  ground  potential 
in  the  interim  between  positive 
pulses. 

Neglecting  the  degeneration  of 
the  cathode  followers  in  this  part 
of  the  circuit,  it  becomes  apparent 
that  the  positive  crest  to  which  the 
cathode  of  V„  is  allowed  to  rise  in¬ 
creases  on  each  succeeding  pulse  by 
the  exact  amount  of  the  previously 
accrued  voltage  at  the  top  terminal 
of  Cu.  This  feedback  action  results 
in  a  change  of  charge  in  Cu  (during 
each  cycle)  proportional  to  the  fixed 
charge  in  C*  selected  by  the  tap  on 
the  AB,  control.  Moreover,  this 
measured  change  of  charge  on  Cu 
remains  the  same  for  every  pulse 
delivered  from  V„;  hence  the  term 
constant-coulomb  capacitor  counter 
used  previously. 

The  low-impedance  output  of  F„ 
together  with  the  generous  pulse 
width  are  more  than  adequate  to 
allow  Cu  to  reach  the  asymptote  on 
its  change  of  charge.  The  stair¬ 
step-function  v'oltage  generated  in 
capacitors  Cu  and  Cu  is  linearly  re¬ 
duced  in  amplitude  by  the  ratio  of 
Ci,  to  Cu-  This  small-amplitude, 
step-function  signal  is  fed  to  the 
grid  of  the  tube  under  test  through 
cathode  follower  F*. 

Calibrated  Bias 

The  desired  d-c  bias  for  the  grid 
of  the  tube  under  test  is  established 
through  the  application  of  the  diode 
limiter  F*  with  the  as.sociated 
manual  control  of  its  cathode  poten¬ 
tial  by  the  E,  reference  control. 
The  diode  limiter  F*  conducts  only 
on  the  most  positive  step  imparting 


the  necessary  bias  voltage  to  capaci¬ 
tor  Cu  so  that  the  grid  of  the  tube 
under  test  comes  up  to  a  calibrated 
d-c  bias  level  for  the  most  positive 
step. 

A  peak-reading,  vacuum-tube 
voltmeter  was  connected  to  the  grid 
of  the  tube  under  test  when  cali¬ 
brating  the  choice  of  voltages  for 
the  topmost  step  in  terms  of  the 
value  of  resistors  Rm,  Rm,  and  iZ«. 
These  resistors  of  the  E,  reference 
control  were  so  chosen  as  to  provide 
values  of  -1-1,  0,  and  —1  volts  for 
the  topmost  step  as  measured  at  the 
grid  of  the  tube  under  test.  It  is 
possible  to  select  other  values  of 
voltage  for  the  cathode  of  F>  that 
would  result  in  any  reasonable  value 
of  grid  limiting  up  to  at  least  -f3 
volts  for  the  tube  under  test. 

frame  Synchronizer 

Pentagrid  tubes  F.  and  Fu  with 
their  associated  components  consti¬ 
tute  a  conventional  electronic 
switch.  The  output  control  signals 
from  the  switch  are  taken  from  the 
No.  1  grids  of  these  tubes.  The 
choice  of  pentagrid  tubes  permits 
complete  independence  of  the  two 
control  signals  fed  in  through  grids 
3  of  F,  and  F«. 

In  an  electronic  switch  of  this 
nature,  control  grids  3  accept  only 
negative  pulses,  and  these  negative 
pulses  are  only  effective  to  the  tube 
that  is  in  the  conducting  state. 
When  a  negative  pulse  is  received 
on  grid  3  of  this  switch,  grid  1  of 
the  same  side  of  the  switch  becomes 
biased  beyond  cutoff  within  a  few 
microseconds.  No  signal  on  grid  3 
can  produce  further  effect  after 
grid  1  becomes  biased.  For  ex¬ 
ample,  a  positive  pulse  on  grid  3 
cannot  make  this  side  of  the  switch 
resume  conduction  since  grid  1  is 
below  cutoff  voltage. 

The  functions  controlled  by  this 
multipurpose  switch  will  be  indi¬ 
vidually  described  in  time  sequence 
of  occurrence.  During  one  cycle 
when  the  instrument  is  generating 
the  family  of  curves,  the  electronic 
switch  is  in  the  state  that  we  shall 
consider  the  ON  or  running  posi¬ 
tion.  In  the  ON  position,  F»  is  con¬ 
ducting  and  F,  nonconducting ;  grid 
1  of  F,.  is  at  ground  potential. 

By  interconnecting  grid  1  of  F» 
with  grid  3  of  F^,  the  oscillator 
Fu  and  Fu  is  allowed  to  run  freely. 


Since  F,  of  the  switch  is  noncon¬ 
ducting  during  the  ON  period,  its 
grid  1  is  biased  below  cutoff.  As 
this  grid  is  directly  connected  to 
the  grids  of  Vm  F*  and  Ft,  the  latter 
three  tubes  also  will  be  nonconduct¬ 
ing  during  the  running  time  of  the 
oscillator. 

The  grid-step-function  limiter  Fa 
generates  a  negative  pulse  at  its 
plate  when  the  step  function  in  Cu 
and  Cm  has  accrued  to  a  value  that 
overcomes  the  selected  cathode  volt¬ 
age  on  Fu.  When  the  step-function 
voltage  applied  to  the  grid  of  Fn 
is  large  in  magnitude  and  when  Fu 
is  a  sharp-cutoff  tube,  the  manually 
selected  cathode  voltage  for  Fu  is 
an  effective  mexisure  of  the  a-c  mag¬ 
nitude  of  the  step-function  signal. 

Therefore,  the  control  Pt  and  its 
associated  meter  Mt  are  appropri¬ 
ately  labeled  E,  total.  When  the 
step  function  reaches  the  total  volt¬ 
age  selected  for  the  cathode  of  Fut 
a  negative  pulse  from  the  plate  of 
Fu  passes  to  grid  3  of  F*  instan¬ 
taneously  triggering  the  electronic 
switch  to  the  OFF  position.  Imme-1 
diately  following  the  off  state  of| 
the  switch,  the  oscillator  is  stopped  t 
and  held  in  this  condition  while  F«  f 
Vm  and  F,  are  rendered  fully  con¬ 
ducting. 

Pentode  tube  F,  presents  a  low- 
impedance  discharge  path  for  the 
step-accrual  capacitors  Cu  and  Cm 
rapidly  discharging  them  to  zero 
voltage.  The  plate  current  of  dy¬ 
namic-standard-current  tube  F,  pro¬ 
duces  a  pulsed  IR  drop  in  Rm  cor¬ 
responding  to  a  calibrated  value  of 
the  plate  current  of  the  tube  under 
test.  This  pulsed  IR  drop  from  F, 
results  in  the  /,  standard  vertical 
deflection  on  the  cathode-ray  oscil¬ 
loscope. 

Plate-Current  Calibration 

The  calibration  of  the  pulsed  cur¬ 
rent  of  F,  is  accomplished  by  a  sub¬ 
stitution  method.  A  continuous 
current  has  been  made  equal  to  the 
peak  pulsed  plate  current  of  F,  by 
selecting  F*  to  match  Vm  making 
Ru  equal  to  i?.„  and  applying  the 
same  variable  screen  voltage  to  both 
F,  and  F» 

The  control  grid  of  F*  is 
grounded  while  the  control  grid  of 
V,  is  switched  periodically  to 
ground  quite  accurately  by  the  elec¬ 
tronic  switch  F,  and  Vm.  The  po- 
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tential  from  effects  variable  con¬ 
trol  of  the  screen  voltage  to  V,  and 

through  cathode  follower 
The  potentiometer  P,  is  appropri¬ 
ately  labeled  the  /,  standard  con¬ 
trol.  The  adjustable  standard  plate 
current  to  be  selected  is  read  on  the 
7,  standard  meter  3f,. 

Subsequent  to  a  short  rest  period 
in  the  OFF  position  of  the  eU  ctronic 
switch,  a.  synchronizing  pulse  is 
generated*by  An  ampliiied  and 
rectified  60-cycle  square  wave  is 
generated  at  the  plate  of  Vi.  This 
signal  is  differentiated  by  Ti-,  and 
Cu.  delivering  a  phase  negative  tran¬ 
sient  to  grid  3  of  the  multivibrator 
tube  V’,,. 

It  will  be  noted  that  during  the 
OFF  position  of  the  electronic 
switch,  of  the  multivibrator  is 
held  in  a  nonconducting  state  by  a 
large  negative  bias  on  its  grid  3; 
V„  of  the  multivibrator  is  in  a  con¬ 
ducting  standby  condition  until  the 
reception  of  the  synchronizing  sig¬ 
nal  from  I’ln. 

When  the  signal  from  V»  rapidly 
biases  off  grid  3  of  F.„  the  plate  of 
V„  delivers  a  single  divorced  plate- 
sweep  signal.  The  signal  is  normal 
in  every  respect  except  that  it  oc¬ 
curs  in  a  nonrepetitive  fashion  in 
contrast  to  the  normal  oscillations 
of  the  multivibrator.  However,  the 
divorced  sweep  occurs  repetitively 
at  a  60-cycle  rate,  and  is  induct'd  di¬ 
rectly  by  the  synchronizing  pulse 
from  r,.„.  The  single  divorced  sweep 
from  r„  passes  through  the  previ¬ 
ously  described  path  to  the  plate  of 
the  tube  under  test. 

Because  the  tube  under  test  is 
biased  beyond  cutoff,  no  plate  cur¬ 
rent  from  it  is  plotted  in  terms  of 
an  IR  drop  in  R„.  During  the  di¬ 
vorced  plate  sweep  from  the 
peak  pulsed-plate  current  from  V, 
is  resting  in  a  steady  state  and  at  a 
calibrated  magnitude.  As  a  result, 
a  horizontal  bar  whose  height  above 
the  base  line  directly  represents  the 
reading  on  .V,  (the  standard  7^)  is 
plotted  on  the  cathode-ray  Oscil¬ 
loscope. 

Plate  Voltage  Calibration 

The  divorced  sweep  from  Vj, 
progresses  until  the  voltage  at  the 
plate  of  the  tube  under  test,  which 
is  also  fed  to  the  grid  of  via  V„, 
overcomes  the  bias  on  the  cathode 
of  F*.  At  the  instant  the  divorced 


plate  voltage  sweep  approaches  the 
cathode  bias  on  V»,  a  negative  pulse 
from  the  plate  of  turns  the  elec¬ 
tronic  switch  to  the  ON  position. 

As  the  switch  goes  to  the  ON  po¬ 
sition,  the  It  standard  deflection 
current  is  removed  from  V'.  by  bias¬ 
ing  off  the  tube.  This  results  in  the 
closing  of  a  standard  rectangle,  as 
displayed  on  the  oscilloscope,  whose 
length  is  measured  by  the  Et  stand¬ 
ard  meter  M,. 

The  potentiometer  P,  and  its  as¬ 
sociated  meter  .17,  are  appropriately 
labeled  E,  standard.  Since  the 
plate  voltage  sweeps  are  usually 
large  and  F*  is  a  sharp  cutoff  tube, 
the  cathode  potential  of  F»  as  se¬ 
lected  on  P,  effectively  determines 
the  voltage  lengths  for  the  .stand¬ 
ard  rectangle  within  clo.se  limits  of 
error. 

The  error  is  essentially  a  con¬ 
stant,  equal  to  the  cutoff  bias  of 
Vm  subtracted  from  the  reading  on 
Mf  By  zero-adjusting  37,  to  the  left 
of  zero  an  amount  equal  to  the  cut¬ 
off  of  F«  or  by  applying  a  bucking 
potential  to  the  ground  end  of  37, 
equivalent  to  the  cutoff  biasT)f  F», 
this  error  can  be  negligible.  Errors 
in  this  part  of  the  circuit  owing  to 
time  or  phase  lag  of  the  functions 
are  negligible  as  compared  to  other 
errors. 

The  delay  that  occurs  between 
the  time  the  signal  is  being  applied 
to  the  grid  of  F»  and  the  time  it 
takes  the  electronic  switch  to  oper¬ 
ate  and  cutoff  F,  is  not  more  than  2 
microseconds.  With  a  plate-voltage 
sweep  time  of  approximately  a  mil¬ 
lisecond,  a  delay  of  2  microseconds 
will  introduce  only  0.2  percent  error 
due  to  time  lag. 

Accessory  Circuits 

Two  circuits  have  been  included 
in  this  design  that  are  not  vitally 
necessary,  but  add  conveniences 
and  confidence  in  the  overall  oper¬ 
ation  of  the  instrument.  Triode  F, 
with  its  a.ssociated  plate  circuitry 
constitutes  a  simple  servo-sweep. 
By  direct  connection  of  the  grid  of 
F,  to  F,  of  the  frame  synchronizing 
switch,  F,  derives  its  servo-timing. 
The  sweep  that  F,  generates  is  es¬ 
pecially  useful  when  viewing  on  the 
oscilloscope  the  step-function  signal 
at  the  grid  of  the  tube  under  teat. 

A  convenient  exchange  of  the  os¬ 
cilloscope  connection  from  the  nor¬ 


mal  curve-displaying  connections  to 
the  grid-step  function  versus  the 
servo-sweep  is  provided  for  by  S,. 
The  step  function  oscilloscope  dis¬ 
play  is  used  in  setting  up  the  E. 
total  and  the  AE,  controls. 

Triodes  F„  F„  F„  and  F,  identify 
those  curves  in  the  family  that  have 
positive  values  of  grid  bias.  When¬ 
ever  the  grid  of  the  tube  under  teat 
is  driven  positive,  an  abrupt  in¬ 
crease  in  load  occurs  on  cathode  fol¬ 
lower  F»  When  this  load  occurs,  a 
pulse  is  obtained  by  differentiation 
of  the  plate  signal  of  F».  The  pulse 
from  F»  is  small  since  the  allowable 
degeneration  value  of  72«  is  small. 
Therefore,  the  pulse  is  amplified  by 
F,  and  F,  in  order  to  trip  the  single¬ 
shot  multivibrator  F,  and  F> 

The  multivibrator  stores  memory 
of  the  positive  grid  lines  from  the 
time  of  the  origin  of  that  line  at 
zero  It  and  zero  Et  until  the  trace 
reaches  the  Et  standard  deflection. 
At  the  instant  the  £7,  standard  de¬ 
flection  is  reached,  a  negative  pulse 
from  F*  resets  multivibrator  F, 
and  F,  causing  it  to  deliver  a  sharp 
marker  pip.  When  the  multivibrator 
is  coupled  very  loosely  into  the 
vertical-amplifier  input  connection 
of  the  oscilloscope  a  pip  appears  on 
the  positive  grid  lines  of  the  fam¬ 
ily.  The  pip  is  be.st  illustrated  in 
the  family  of  Fig.  IE.  It  appears 
on  the  top  two  (positive)  curves  of 
the  family  directly  above  the  right- 
hand  end  of  the  standard  rectangle. 

Resistor  R-j,  may  be  inserted  in 
series  with  the  grid  of  the  tube 
under  test  by  depressing  the  nor¬ 
mally  closed  push  button  in  .shunt 
with  Rf...  Depressing  the  button  re¬ 
sults  in  clipping  of  the  positive  grid 
steps  from  the  tube  under  test.  On 
the  o.scilloscope  display  of  the  char¬ 
acteristic  family,  the  clipping  re¬ 
sults  in  an  obvious  compre.ssion  of 
the  positive  grid  lines  of  the  family. 
This  compression  is  another  means 
of  identifying  the  positive  grid 
lines. 

Diode  F,  shunts  out  the  positive 
pulses  from  F,  that  occur  during 
each  flyback  of  the  Et  sweep.  These 
positive  pulses,  if  they  were  not 
clipped  out  by  F„  would  cause  false 
triggering  of  the  memory  multivi¬ 
brator  F,  and  F,.  The  result  of  the 
false  triggering  would  put  a  pip 
on  all  the  lines  of  the  family  instead 
of  only  on  the  positive  grid  lines. 
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Ten  Years  of  Progress 
In  Mobile  F-M  Receivers 


Sensitivity  has  taken  a  back  seat  to  selectivity  in  the  desi^  of  mobile  receiving  equipment, 
especially  in  the  25  to  50-mc  region.  Several  efficient  ways  of  achieving  increased, 
selectivity  without  increasing  size,  cost  and  complexity  are  outlined  and  discussed 
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Mobile  receivers,  for  use  in 
the  25  to  50-mc  region  on 
f-m,  have  undergone  considerable 
improvement  in  the  past  ten  years. 
This  fact  is  illustrated  graphically 
in  the  following  text  and  illustra¬ 
tions.  One  striking  point  of  interest 
is  the  lack  of  major  physical  design 
changes  needed  to  obtain  so  much 
improvement  in  performance.  A 
photograph  showing  first,  latest  and 
two  intermediate  commercial  mod¬ 
els  is  shown  in  Fig.  1. 

Changing  Requirements 

Initially,  in  this  field,  the  two 
major  problems  for  the  receiver 
were  sensitivity  and  reliability. 
However,  as  the  number  of  users 
increased,  and  they  really  increased 
rapidly,  the  receiver  problems 
-quickly  changed  to  those  primarily 
related  to  selectivity.  The  problems 
which  are,  to  a  large  extent,  directly 


related  to  .selectivity  are  spurious 
responses,  intermodulation,  desensi¬ 
tization,  oscillator  drift,  tempera¬ 
ture  compensation  of  all  tuned 
circuits,  oscillator  radiation,  image 
ratio,  fidelity,  and  impulse  response 
of  both  the  low  and  high  i-f  am¬ 
plifiers. 

Figure  2A  shows  the  changes  in 
sensitivity  that  have  taken  place. 
The  most  significant  fact  these 
cifrves  reveal  is  that  no  appreciable 
improvement  in  receiver  sensitivity 
has  been  obtained  since  the  1945 
receiver. 

It ‘is  evident  that  the  selectivity 
characteristics  of  an  f-m  receiver 
are  of  much  importance  in  predict¬ 
ing  performance.  No  other  single 
characteristic  has  such  a  broad 
influence  in  determining  the  final 
field  performance  of  the  receiver 
and,  consequently,  of  the  communi¬ 
cation  system.  The  selectivity  re- 


FIG.  2 — No  apprackibl*  improvunwU  in 
r«c*lT«r  sansitiTity  baa  baan  raoUaad 
atnca  IMS  (A)  but  aalacthrilr  boa  baan 
Ineraoaad,  aa  abown  in  B  and  C 
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FIG.  3 — Qnadniple  tuning  of  low  t-i 
tranilormen  providM  iharpor  roiponso 
curros 


ferred  to  in  the  above  characteristic 
is  not  that  of  the  low  i-f  amplifier 
but  rather  the  effective  or  two- 
signal  selectivity. 

Figure  2B  shows  the  improve¬ 
ment  in  selectivity  that  has  followed 
the  evolution  of  the  receivers  shown 
in  Fig.  1.  These  curves  were  taken 
by  the  20-db  quieting  method. 
(Measurement  of  selectivity  by  the 
20-db  quieting  method  is  made  by 
comparing  the  amount  of  power 
required  to  give  a  20-db  reduction 
in  the  noi.se  output  of  the  receiver 
on  and  off  frequency.)  Dashed  lines 
are  used  for  attenuations  above  the 
desensitization  threshold,  since  de¬ 
sensitization  occurs  above  this  level, 
and  higher  attenuation  values, 
although  indicated  by  the  20-db 
quieting  selectivity  curves,  actually 
are  not  applicable. 

Two-Signal  Selectivity  • 

The  two-signal  selectivity  curves 
shown  in  Fig.  2C  take  into  account 
all  such  factors  entering  into  the 
selectivity  question  as  far  as  the 
receiver  is  concerned.  If  the  trans¬ 
mitters  are  reasonably  free  from 
noise  and  spurious  signals,  such  a 
selectivity  curve  can  be  used  to  pre¬ 


dict  field  performance,  whereas  the 
20-db  quieting  curve  does  not  show 
the  desensitization  of  the  receiver 
and  is  not  adaptable  to  predicting 
performance  at  the  adjacent  chan¬ 
nel  and  gives  no  information  what¬ 
soever  at  several  channels  ,ofl 
resonance. 

In  plotting  the  curves  of  Fig.  2C 
a  weak  signal  equal  to  that  required 
for  standard  RMA  sensitivity  is 
applied  for  the  desired  signal  (a 
signal  of  such  strength  that  the 
ratio  of  signal  plus  noise  plus  dis¬ 
tortion,  to  noise  plus  distortion  is 
equal  to  12  db  at  two  thirds  of 
rated  deviation).  A  second  genera¬ 
tor  modulated  at  two-thirds  maxi¬ 
mum  deviation  (400  cycles)  is  used 
as  the  interfering  generator.  For 
each  point  on  the  selectivity  curve, 
the  interfering  signal  is  increased 
until  the  desired  signal  suffers  to 
the  extent  that  a  distortion  meter 
shows  6  db  of  signal  plus  noise  plus 
distortion  to  noise  plus  distortion. 

Only  one  side  of  the  two-signal 
selectivity  curve  is  shown  and  this 
is  the  side  having  the  least  selec¬ 
tivity.  By  plotting  the  curves  this 
way  more  space  is  available  for 
extending  the  curves  to  cover  sev¬ 
eral  channels  off  resonance.  This 
then  enables  one  to  read  the  actual 
selectivity  directly  from  the  two- 
signal  selectivity  curve  for  the  adja¬ 
cent  channel  and  for  frequencies 
far  from  resonance. 

The  20-db  quieting  curve  is  found 
to  be  in  error  between  6  and  20  db 
in  regard  to  predicting  receiver 
band  pass.  In  this  region  the  20-db 
quieting  curve  is  often  thought  to 
represent  the  band  pass  of  the  re¬ 
ceiver.  This  error  can  best  be 
checked  by  putting  into  the  receiver 
a  signal  twice  the  20-db  quieting 
level,  modulating  the  signal  at  any 
audio  frequency  between  300  and 
1,000  cps  and  increasing  the  swing. 
(This  corresponds  closely  to  maxi¬ 
mum  output.)  This  value  of  swing 
represents  the  useful  band  pass  of 
the  receiver,  and  is  slightly  greater 
for  higher  modulating  frequencies. 

This  method  of  checking  receiver 
bandwidth  is  knowm  as  the  .swing  or 
modulation  method  and  agrees  with 
actual  field  operation,  therefore  giv¬ 
ing  realistic  results.  The  wide 
difference  between  the  20-db  quiet¬ 
ing  method  of  measurement  of 
bandwidth  at  6  db  and  the  actual 


band  pass  characteristics  of  a  re¬ 
ceiver  for  an  f-m  signal  are  in  part 
due  to  the  limiting  action  of  the 
receiver  at  this  level. 

Low  l-P  Amplifier 

The  latest  receiver  uses  three 
quadruple-tuned  i-f  transformers  in 
the  low  i-f  amplifier.  One  of  these 
transformers  is  shown  in  Fig.  8. 
All  circuits  are  arranged  so  the 
coupling  can  be  varied  by  mechani¬ 
cal  movement  of  the  plate  and  grid 
coils.  The  transformer  is  designed 
with  the  idea  in  mind  of  readily 
changing  from  wide  to  narrow  band 
by  changing  a  loading  resistor  on 
the  plate  coil,  changing  one  coupling 
capacitor,  and  then  adjusting  the 
coil  spacing  as  specified  for  narrow 
band. 

Ceramic  temperature-compensat¬ 
ing  capacitors  are  used  to  tune  the 
coils.  These  capacitors  are  mounted 
on  rigid  terminals  which  also  serve 
as  coil  terminals. 

The  iron  cores  used  in  the  trans¬ 
formers  are  adjustable,  but  once 
set,  a  lock  washer  arrangement  pre¬ 
vents  further  movement. 

Figure  4  shows  a  typical  selec¬ 
tivity  curve  of  one  of  the  wide-band 
quadruple-tuned  i-f  transformers. 
It  is  interesting  to  note  that  one 
of  these  transformers  has  several 
times  more  selectivity  than  the 
entire  1945  receiver.  Although  the 
slope  of  the  curve  of  the  amplifier 
using  these  transformers  is  great 
enough  to  give  a  ratio  of  2  to  1 
between  6  db  and  100  db  as  meas¬ 
ured  by  conventional  a-m  selectivity 
methods,  this  transformer  shows 
very  small  ringing  effects  due  to 


FIG.  4 — SalactiTltr  cuir*  oi  iout-coU 
low  i-i  trcnuiomot 
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impulse  noise.  Since  each  of  the 
transformers  is  isolated  from  each 
other  by  a  tube,  the  tendency 
towards  ringing:  of  the  entire  am¬ 
plifier  is  held  essentially  to  that  of 
an  individual  transformer. 

The  quadruple-tuned  trans¬ 
former,  when  properly  designed, 
gives  a  selectivity  curve  with  an 
inherently  wide  nose  as  compared 
to  that  obtained  in  double-tuned 
i-f  transformers.  The  selectivity 
curve  (Fig.  4)  has  an  appreciably 
flat  portion  at  the  bottom  and  then 
has  a  small  shoulder  at  each  side 
which  adds  to  the  broad-band 
effects  obtainable  in  this  selectivity 
characteristic.  The  shoulders  of 
this  .selectivity  curve  are  down  only 
2  db  and  give  an  overall  rounding 
effect  to  the  selectivity  curve. 

The  high  i-f  amplifier  in  this 
receiver  consists  of  a  single  stage 
of  triple-tuned  transformers.  These 
transformers  are  very  similar  to 
the  quadruple-tuned  units  in  me¬ 
chanical  construction  and  also  in 
electrical  performance.  A  single 
6FH6  pentode  is  used  with  two 
triple-tuned  i-f  transformers  and 
this  tube  is  operated  at  very  low 
plate  and  screen  voltage  as  the  total 
gain  in  this  amplifier  is  held  to  a 
minimum.  It  is  interesting  to  ob¬ 
serve  the  selectivity  obtainable 
from  a  single  stage  consisting  of 
two  triple-tuned  transformers  and 
compare  this  to  the  high  i-f  ampli¬ 
fier  used  in  the  older  receivers  using 
double-tuned  i-f  transformers  in¬ 
stead.  The  selectivity  curve  of  this 
amplifier  and  its  predecessor  is 
shown  in  Fig.  5A.  It  will  be  noted 
that  the  bandwidth  at  6  db  is  iden¬ 
tical  for  both  amplifiers  and  at  100 


kc  off  resonance  the  triple-tuned 
amplifier  is  already  ten  times  more 
selective  than  the  double-tuned  am¬ 
plifier. 

R~F  Amplifier 

In  Fig.  5B  is  shown  the  com¬ 
parison  of  the  selectivity  of  the 
r-f  amplifiers  of  receivers  shown  in 
Fig.  1.  At  one  megacycle  off  reso¬ 
nance  the  later  model  receivers 
have  100  times  more  attenuation 
than  their  predecessors.  This  was 
accomplished  through  the  use  of 
multiple  circuit  transformers.  The 
r-f  transformer  (Fig.  6)  is  triple 
tuned  and  the  antenna  transformer 
(not  shown)  is  a  two-circuit  pre¬ 
selector.  The  coils  used  in  these 
transformers  have  very  high  Q’s 
and  are  tuned  with  ceramic  tem¬ 
perature-compensating  capacitors. 

Figure  6C  shows  the  comparison 
of  the  former  single-tuned  antenna 
coil  with  that  of  the  present  double- 
tuned  preselector  or  antenna  trans¬ 
former.  At  one  megacycle  off 
resonance,  the  preselector  has  five 
times  more  selectivity  than  the  pre¬ 
vious  single-tuned  antenna  coil  used 
in  the  1946  receiver.  Selectivity  in 
this  part  of  the  receiver  is  ex¬ 
tremely  important  now  that  the 
communication  band  is  crowded  as 
this  contributes  directly  to  the  re¬ 
duction  of  intermodulation,  except 
for  stations  located  within  the 
band  pass  region  of  the  preselector, 
and  also  prevents  saturation  of  the 
first  tube  when  stations  are  located 
in  close  proximity.  Higher  front- 
end  selectivity  also  contributes  to 
lower  oscillator  radiation,  less  spu¬ 
rious  responses  and  improved  two- 
signal  selectivity. 


The  improvement  in  image  ratio 
which  is  largely  dependent  on  r-f 
amplifier  performance  has  increased 
from  1,200  to  1,000,000  or  from  61 
db  to  120  db.  Oscillator  radiation 
has  been  reduced  from  3,000  micro¬ 
volts  down  to  less  than  20  micro¬ 
volts.  The  two-signal  selectivity  at 
the  alternate  channel  has  been  im¬ 
proved  from  30  to  90  db.  Inter¬ 
modulation  for  stations  three  and 
six  channels  removed  from  reso¬ 
nance  has  improved  from  47  to  76 
db.  Adjacent-channel  (40-kc)  de¬ 
sensitization  has  improved  from  15 
to  80  db  and  the  alternate-channel 
(80-kc)  desensitization  has  im¬ 
proved  from  40  to  90  db. 

Spurious  response  ratio  has  been 
improved  from  60  to  90  db,  which  is 
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due  among  other  things  to  front- 
end  selectivity,  the  use  of  a  mode 
crystal  and  chassis  arrangement.  A 
far  greater  improvement  than  in¬ 
dicated  by  the  ratio  of  60  to  90 
db  has  been  made  in  the  reduc¬ 
tion  of  the  total  number  of  spu¬ 
rious  responses  present  in  the 
receiver.  The  largest  selectivity 
increase  on  the  later  model  receiv¬ 
ers  has  occurred  in  the  r-f  amplifier 
and  in  view  of  the  large  number  of 
stations  in  the  band  and  the  tend¬ 
ency  towards  narrow  band  which 
would  further  increase  the  number 
of  stations  in  the  band,  it  is  logical 
that  this  portion  of  the  receiver 
should  receive  the  greatest  percent¬ 
age  of  performance  stepup. 

The  gain  of  the  multiple-coil 
transformer  is  inherently  high, 
therefore,  making  the  receiver  de¬ 
sign  very  efficient  from  the  stand¬ 
point  of  the  number  of  tubes 
required.  For  instance,  the  latest 
receiver  achieves  its  improved  per¬ 
formance  with  one  less  tube 
envelope. 


FIG.  S — High  i-f  (A),  r-i  (B)  ond  oatonna  (C)  drcuH  mponM  cuitm  an  hirihar  arldanc* 
of  improT*m«nt  otm  MiUar  modala 
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Measuring  UHF-TV 


Method  combines  noise-diode  and  signal-generator  techniques  to  simplify  manipulations 
and  equipment  over  usual  methods  and  provide  greater  range  and  versatility.  Allows 
(fuick  comparison  of  receiver  noise  figures  and  uses  only  standard  laboratory  instruments 

By  S.  R.  SCHEINER  and  G.  W.  CARTER 

Television  and  Broadcast  Receiver  Division 
Bendix  Radio  Division  of  Bendix  Aviafiott  Corp. 

Baltimore,  Maryland 


Noise  figure  of  a  television  re¬ 
receiver  is  usually  measured 
with  a  standard  noise  source,  such 
as  a  temperature-limited  diode.  A 
signal  generator  can  be  used  in¬ 
stead  of  the  noise  diode,  but  the 
experimental  manipulations  and 
mathematical  calculations  are  more 
cumbersome. 

A  method  for  measuring  and 
comparing  noise  figure  is  described 
which  combines  the  noise  diode  and 
signal-generator  techniques.  In 
-some  cases,  this  method  results  in 
the  use  of  simpler  manipulations 
and  less  equipment  than  either  of 
the  two  standard  methods. 

This  system  may  be  applied  to 
the  measurement  of  a  uhf  con- 
verter-vhf  receiver  combination 
measurement  of  noise  figure  of  a 
receiver  beyond  the  usual  range  of 
a  noise  diode,  and  rapid  compari¬ 
sons  of  various  receiver  noise  fig¬ 
ures.  Through  its  use  receivers 
can  be  readily  compared  as  to 
signal-to-noise  performance  by 
measuring  gain  and  noise  output 
into  a  fixed  narrow  bandwidth, 
which  information  can  readily  be 
converted  to  noise  figure  if  desired. 

A  convenient  definition  of  noise 
figure  of  a  receiver  is" 


where  SJN,  =  the  available  signal- 
to-noise  power  ratio  input  from  the 
signal  source  and  S.'N.  =  the 
available  signal-to-noise  power 
ratio  at  the  output  terminals  of  the 
receiver. 

Equation  1  can  be  rewritten  as 

_ (2^ 

y  Ey.  )  AKTBR,F  ' 


where  E.  =  the  signal  voltage  out¬ 
put  of  receiver,  =  the  noise 
voltage  output  of  receiver,  E,  = 
the  open  circuit  signal  voltage  from 
the  source,  R.  =  the  impedance  of 
the  source,  K  =  Boltzmann’s  con¬ 
stant  (1.38  X  10  “  joules  per  de¬ 
gree),  T  =  absolute  temperature  in 
degree  Kelvin,  and  B  =  noise  band¬ 
width  of  receiver. 

From  Eq.  2,  the  signal-to-noise 
output  ratio  of  a  linear  receiver  is 
a  function  of  signal  input,  source 
impedance,  noise  bandwidth,  abso¬ 
lute  temperature,  noise  figure;  and, 
in  the  case  of  amplitude  modulation 
and  detection,  the  percent  modula¬ 
tion.  If  the  noise  bandwidth  of  two 
receivers  is  exactly  the  same,  and 
if  the  applied  signal  is  modulated 
by  the  same  percentage,  then  it  is 
possible  to  calculate  readily  the 
noise  figure  of  the  second  receiver, 
having  measured  the  noise  figure  of 
the  first  receiver  (with  a  noise  di¬ 
ode),  and  the  signal  input  required 
for  a  convenient  signal-to-noise  out¬ 
put  for  each  amplifier. 

To  compare  the  noise  figure  of 
amplifiers  designed  for  the  same 
source  impedance,  and  having  the 
same  overall  system  bandwidth, 
then  from  Eq.  2 

F  -  CEy.Vff  (3) 

where  C  =  l/4KTBRi,  a  constant, 
and  G  =  voltage  gain  of  receiver 
=  E./E..  Also 

where  F,  =  noise  figure  of  first  re¬ 
ceiver,  F,  =  noise  figure  of  second 
receiver,  G,  =  voltage  gain  of  first 
receiver,  Gi  =  voltage  gain  of  sec¬ 
ond  receiver,  E,,  =  noise  voltage 
output  of  first  receiver,  and  E»,  = 


noise  voltage  output  of  second  re¬ 
ceiver. 

Therefore,  if  the  noise  figure  of 
one  receiver  is  known,  the  relative 
gains  of  both  are  known,  and  the 
relative  noise  outputs  of  both  are 
known,  the  noise  figure  of  the  other 
receiver  can  be  calculated. 

Measurement  Procedure 

Only  one  measurement  with  a 
noise  diode  is  required  on  a  tele¬ 
vision  receiver  at  one  frequency. 
It  is  then  possible  to  calculate 
rapidly  the  noise  figure  of  any  other 
receiver  at  any  frequency  without 
further  use  of  a  noise  diode  and 
without  calculation  of  noise  band¬ 
width  B. 

A  signal  generator  modulated 
with  400  cycles  and  a  narrow-band 
voltmeter  are  employed  in  the 
measurement.  The  bandwidth  of 
the  meter  is  appreciably  less  than 
any  of  the  receivers  or  amplifiers 
being  compared.  Hence,  the  overall 
bandwidth  will  be  determined  by 
the  meter  and  will  be  the  same  for 
all  receiver  measurements  as  re¬ 
quired  in  Eq.  4.  Thus,  different 
receivers  fed  from  the  same  source 
impedance  can  be  compared  directly 
and  rapidly  by  measurement  of 
gain  and  noise  output.  The  various 
noise  figures  can  be  calculated  by 
Eq.  4. 

^Effectively  the  procedure  is  to 
evaluate  the  constant  C  in  Eq.  3 
by  measuring  noise  figure,  (with  a 
noise  diode)  noise  output  and  gain 
(with  signal  generator)  for  one  re¬ 
ceiver  under  one  operating  condi¬ 
tion.  Noise  figure  can  then  be  cal¬ 
culated  for  any  other  receiver  and 
any  other  operating  conditions  by 
measuring  only  noise  output  and 
gain,  since  C  remains  the  same 


128 


March,  1952— ELECTRONICS 


Receiver  Noise  Figures 

The  noise  figure  of  the  converter 
alone  can  be  calculated,  if  its  avail¬ 
able  power  gain  is  known,  as 
follows:  F.  =  F,  -  (F.  -  1)/W 
where  W  =  available  power  gain  of 
converter,  and  all  other  notations 
the  same. 

Indicators 

The  Ballantine  Model  300  Volt¬ 
meter  serves  very  well  as  the  indi¬ 
cating  device.  The  meter  need  not 
under  the  imposed  conditions.  low  to  provide  adequate  carrier  to  be  linear  as  it  can  easily  be  cali- 

The  noise  figure  of  a  receiver  at  400-cycle  signal  voltage  to  again  brated. 

different  frequencies  and  different  insure  detector  linearity.  With  a  xhe  actual  noise  bandwidth  of 
age  conditions  can  likewise  be  de-  400-cycle  filter  inserted  to  remove  the  overall  system  (which  is  the 
termined  by  measurement  of  gain  the  noise,  the  400-cycle  output  meter  bandwidth)  can  be  calculated 
and  noise  output.  In  many  cases,  measured  0.135  volt,  using  approxi-  by  substitution  of  our  measured 
determination  of  high  noise  figures  mately  10-percent  modulation.  The  values  in  Eq.  2.  By  this  method  B 
beyond  the  useful  range  of  the  input  carrier  level  from  the  signal  ctm  be  calculated  to  be  141  kc. 
noise  diode  is  possible.  generator  was  maintained  constant  xhe  measured  3-db  bandwidth  of 

at  80  |iV  on  the  measurements,  the  meter  with  its  associated  cable 
Typical  Casa  Measurement  of  signal  input,  noise  fed  from  a  source  impedance  equal 

For  a  practical  example,  it  is  de-  output,  and  400-cycle  output  was  to  the  detector  load  impedance  was 

sired  to  measure  the  noise  figure  of  repeated  using  a  uhf  signal  gener-  measured  to  be  126  kc. 
a  uhf  converter-vhf  television  re-  ator  connected  to  the  uhf  converter-  Measurements  of  noise  figure  for 
ceiver  combination  where  both  are  whf  receiver  combination.  The  various  television  receivers  can  be 
designed  for  300  ohms  input  imped-  percent  modulation  used  must  be  made  without  any  reference  noise 
ance.  A  noise  diode  for  uhf  is  not  exactly  the  same.  diode  measurement  if  the  noise 

available,  and,  in  addition,  the  A  method  of  determining  that  the  bandwidth  of  the  narrow-band 
noise  figure  of  the  combination  is  percent  modulation  is  the  same  in  meter  is  calculated.  Having  evalu- 
beyond  the  calibrated  range  of  most  both  cases,  is  to  apply  a  strong  ated  the  noise  figure  of  one  receiver 
commercial  instruments.  signal  and  reduce  the  gain  so  that  after  this  noise  bandwidth  has  been 

The  block  diagram  shows  the  test  the  output  noise  is  negligible,  and  once  determined,  the  same  meter 
set-up.  The  first  step  is  to  measure  with  the  same  d-c  voltage  at  the  de-  can  be  employed  for  measurement 
the  noise  figure  of  the  vhf  receiver  tector  in  both  cases,  measure  the  of  noise  figure  of  any  other  receiver 
on  the  channel  to  be  used  for  con-  audio  output.  It  should  be  the  same  without  any  determination  of  re¬ 
version.  The  usual  precautions  to  if  the  percent  modulation  is  the  ceiver  bandwidth  making  use  of 
insure  detector  linearity  must  be  same.  Eq.  4.  As  long  as  the  same  nar- 

observed*  *.  Using  a  noise  diode.  With  the  uhf  signal  generator  row-band  meter  is  determining  the 
and  with  the  receiver  tuned  to  vhf  operating  at  650  me,  the  noise  read-  system  bandwidth,  we  are  compar- 
channel  10,  a  measurement  of  17  ing  on  the  vtvm  was  0.1  volt,  and  ing  receivers  of  equal  bandwidth 
db  or  60  times  was  obtained.  the  400-cycle  output  was  0.126  volt,  and  Eq.  4  is  applicable. 

Next  a  c-w  signal  is  applied  to  The  signal  generator  input  was  350  The  authors  wish  to  acknowledge 
the  receiver  under  test.  A  vtvm  is  microvolts.  the  assistance  of  J.  M.  Miller,  Jr., 

connected  to  the  output  of  the  de-  Then  if  E,  =  400-cycle  output  in  chief  engineer  of  Broadcast  Radio 
tector.  The  carrier  input  is  in-  first  case,  E,  =  400-cycle  output  in  and  Television  Engineering  Dept, 
creased  until  there  is  no  further  in-  second  case,  S,  =  signal  input  in  of  Bendix  Radio.  His  suggestions 
crease  in  noise  output  to  insure  first  case,  and  S,  =  signal  input  in  and  criticisms  were  of  material 
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linear  operation  of  the  detector. 
Further,  the  i-f  amplifiers  are 
biased  to  prevent  overload  in  these 
stages  and  thereby  insure  adequate 
carrier-to-noise  ratio  at  the  de¬ 
tector.  The  noise  voltage  measured 
was  0.1  volt. 

The  signal  generator  is  next 
modulated  with  400  cycles.  The 
percent  modulation  is  sufficiently 


second  case 


Ot 


(Eq.  4) 


£i8i 

E>S, 


Substituting  in  Eq.  4 

In  the  example  mentioned  F,  = 
1,100  =  30.4  db,  which  is  the  over¬ 
all  system  noise  figure. 


help  in  this  development. 
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Maximum  economy  together 
with  maximum  quality  of  re¬ 
produced  music  are  the  two  criteria 
of  the  audio  amplifier  to  be  de¬ 
scribed.  Flive  years  of  operation  by 
the  designer  have  shown  it  to  be 
consistent  and  trouble-free.  Since 
first  emphasis  was  on  satisfying 
acoustic  output,  hom-loaded  loud¬ 
speakers  were  employed  to  achieve 
reductions  in  power-handling  re¬ 
quirements.  With  such  relatively 
efficient  loudspeakers,  no  more  than 
12  watts  is  needed  from  the  ampli¬ 
fier. 

Charaeteristies 

The  amplifier  design  calls  for 
effectively  zero  output  impedance 
and  distortion.  With  the  extreme 
transient  demands  of  symphonic 
music  in  mind,  the  gain-bandwidth 
requirements  are  not  confined  to 
flatness  over  the  audible  spectrum 
but  are  extended  to  provide  slopes 
not  steeper  than  about  6  db  per 
octave  down  to  zero  gain  out¬ 
side  that  range,  involving  frequen¬ 
cies  possibly  as  low  as  a  fraction  of 
one  and  as  high  as  200,000  cps. 

Characteristics  of  the  amplifier 
are  closely  shaped  by  those  of  the  amplifier  itself,  identical  in  both 
overall  system  for  which  it  was  de-  channels  here,  is  applicable  to 
veloped.  The  latter  is  shown  first  single-channel  use.  In  this  case, 
in  block-diagram  form  in  Fig.  1  the  quality  is  somewhat  degraded  if 
followed  by  schematic  diagrams  of  L-C  crossover  filters  are  employed 
the  switching,  control,  input  and  at  the  inputs  of  multiple  or  coaxial 
frequency-dividing  circuits.  Fig.  2.  speakers  and  the  acoustic  power 
The  designer’s  own  phonograph  output  from  a  single  direct  radiator 
preamplifier  equalization  circuit  is  is  markedly  reduced, 
not  shown  as  it  has  been  described  .  .... 

elsewhere.*  Amplifier  Circuit 

Particular  attention  should  be  The  distinctive  features  of  the 
called  to  the  specification  of  horn-  amplifier  circuit  shown  in  Fig.  3 
loaded  loudspeakers,  utilizing  an  are :  beam-power  output  tubes  with 
exponential  horn  for  the  tweeter  exceptionally  heavy  feedback,  di- 
and  a  folded-hom  enclosure  for  the  rect-coupled  over  two  stages  only, 
woofer.  It  should  be  noted  that  the  a  somewhat  novel  method  of  screen- 


Top  Tiow  ol  homo-built  DrUko  powor  ampUflor.  A  phono^roph  procnnpllfior  and  o 
dynamic-noioo-tupprouor  circuit  aro  Includod  on  ttio  samo  chouis  In  this  photoqroph 


HIGH- PASS 
R-C  filter 


INPUT  STAGE  (S) 

cathooe  follower 
(OR  BOOSTER  AMP) 


LOW- PASS 
R<  Filter 


FIG.  1 — Block  diagram  of  tho  dual-chonnol  tyttom 


voltage  feed  for  the  output  tubes 
and  the  complete  omission  of  screen 
and  cathode  bypass  capacitors. 

The  principal  purpose  of  the  first 
feature  is  to  achieve  effectively  zero 
output  impedance.  The  second  and 
third  features  enable  the  ad¬ 
vantages  of  beam-power  output 
tubes  to  be  exploited  without  the 
high-signal-level  rectification  ef¬ 
fects  normally  encountered  unless 
excessive  precautions  are  taken  in 
power-supply  regulation  and  in 
push-pull  balancing.  In  addition, 
these  features  provide  the  more 
familiar  beneficial  effects  of  large 
amounts  of  feedback,  a  high  degree 
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AUDIO  AMPLIFIER 


High  fidelity  is  obtained  in  this  audio  system  by  using  two  amplifier  channels,  one  for 
a  horn  woofer  and  the  other  for  a  horn  tweeter.  Heavy  feedback  gives  effectively  zero 
output  impedance.  Screen  and  cathode  bypass  capacitors  are  completely  omitted 


of  differential  balancing  and  not¬ 
ably  improved  transient  response. 

No  provision  is  made  in  the  cir¬ 
cuit  for  the  manual-balancing  ad¬ 
justments  popular  in  current  push- 
pull  circuits.  With  ordinary  care 
in  selecting  components,  inherent 
self-balancing  is  provided  by  the 
common  voltage-feed  resistors  for 
the  paired  6SJ7  and  6L6  screens, 
the  absence  of  cathode  and  screen 
bypasses  and  the  large  amount  of 
feedback  used. 

Direct  Feedback 

Although  a  high-quality  output 
transformer  is  specified,  it  is  ex¬ 
cluded  from  the  feedback  loop, 
which  includes  only  the  output  and 
driver  stages  direct-coupled  via 
120,000-ohm  resistors.  The  princi¬ 
pal  reason  for  this  is  the  relative 
ease  with  which  as  much  as  40  db 
of  feedback  can  be  obtained  over 
the  entire  useful  frequency  range 
without  running  into  phase-shift 
difficulties.  Another  reason  is  the 
elimination  of  high-frequency  oscil¬ 
lations  and  distortions  which  are 


serious  dangers  whenever  feedback 
is  drawn  from  a  transformer 
secondary.’ 

From  the  various  popular  types 
of  phase  inverters,  the  split-load 
version  was  chosen  both  for  its 
simplicity  and  its  operational  ad¬ 
vantages.  Perhaps  its  only  real 
disadvantage  is  the  danger  of  heat¬ 
er-cathode  leakage  noise,  which  sel¬ 
dom  proves  serious  and  ordinarily 
may  be  avoided  by  judicious  tube 
selection. 

The  specification  of  0.6-(jf  coup¬ 
ling  capacitors  and  270,000-ohm 
grid  resistors  within  the  feedback 
loop  and  0.01-tif,  2.2-meg  combina¬ 
tions  outside  it  may  seem  odd. 
Actually,  the  extremely  large  time 
constant  of  the  first  combination  is 
essential  to  prevent  steepening  the 
6-db-per-octave  slope  below  the  use¬ 
ful  frequency  range.  The  other 
combination  is  fully  adequate  for 
the  lowest  frequencies  that  can  be 
reproduced  by  the  overall  system. 

The  2.2-meg  grid  resistors  are 
used  because  heavy  feedback  per¬ 
mits  satisfactory  performance  from 


tubes  operated  considerably  below 
their  maximum  dissipation  ratings, 
which  in  turn  usually  results  in 
freedom  from  the  grid-current 
troubles  commonly  associated  with 
high  values  of  grid  leaks. 

Overload  safety  margin  is  pro¬ 
vided  by  the  12-db  greater  signal- 
voltage-handling  capacity  of  the  in¬ 
termediate  stages  over  that  of  the 
output  stage.  With  such  protection 
and  the  40-db  of  negative-voltage 
feedback,  distortion  of  all  kinds  is 
truly  negligible  right  up  to  the  out¬ 
put  stage’s  overload  point.  Just 
below  that,  an  input  signal  of  4.6 
volts  rms  on  the  phase  inverter’s 
grid  delivers  about  12  watts  into 
the  associated  voice  coil. 

Amplifier  output  noise  is  neg¬ 
ligible.  With  proper  adjustment 
of  the  a-c  heater-supply  biasing 
controls,  shown  in  Fig.  4,  total  sys¬ 
tem  noise  can  be  held  to  better  than 
90  db  below  full-load  output. 

Working-Load  Considerations 

The  insistence  on  as  much  as  40 
db  of  feedback  to  achieve  effectively 


FIG.  2 — AmpUilar-iaput  and  dlTfaUnq-natwork  iciiMBatte.  L»a<U 
A  and  M  may  b«  ravaiMd  If  Ik*  weoiar  la  oMra  aiflciaBi  Ihoa 

tha  Iwaatai 
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zero  output  impedance  hardly  can 
be  justified  by  the  objective  of 
maximum  power  output  within 
arbitrary  limits  of  permissible  dis¬ 
tortion.  The  idiosyncrasies  of  the 
actual  load  involve  decisive  design 
considerations,  above  all  in  deter¬ 
mining  the  most  effective  value  of 
amplifier-output  impedance. 

Efficiency  of  the  particular  loud¬ 
speaker  used  is  a  vital  factor.  When 
the  working  load  is  the  loudspeaker 
equivalent  of  a  four-terminal  T  net¬ 
work  (consisting  of  one  electrical 
and  one  acoustical  mesh),  the  sig¬ 
nificance  of  generator  impedance 
is  determined  by  the  nature  of  the 
coupling  between  these  meshes.  The 
closeness  of  coupling  in  general  is 
related  to  the  efficiency  rating. 

With  loudspeakers  of  less  than 
10-percent  efficiency  or  with  voice 
coils  of  high  d-c  resistance,  rela¬ 
tively  slight  damping  can  be  ob¬ 
tained  through  reductions  in  gen¬ 
erator  impedance.  With  higher 
efficiencies  and  lower  d-c  resist¬ 
ances,  the  damping  effect  of  source- 
impedance  reductions  becomes  pro¬ 
gressively  more  important.  Levine* 
recently  has  proved  that,  for  horn- 
loaded  loudspeakers,  critical  damp¬ 
ing  cannot  be  obtained  by  normal 
electronic  means  until  the  efficiency 
reaches  50  percent,  at  which  level 
the  requirement  is  zero  source 
impedance. 

This  approach  also  can  be  illus¬ 
trated  by  shifting  the  objective  for 
source-sink  impedance  matching 
from  maximum-power  transfer  to 
maximum  flatness  of  voltage  re¬ 
sponse.  In  the  former  case,  a  re¬ 
sistive  load  is  made  equal  to  the 
generator  impedance  and  the  mis¬ 
matching  of  a  varying  load,  such  as 
a  loudspeaker,  is  minimized  when 
'  the  mean  load  impedance  equals 
that  of  the  generator.  Even  allow¬ 
ing  for  a  mismatch  ratio  range  of 
0.4  to  2.5,  the  output-power  varia¬ 
tion,  Fig.  5,  is  only  one  db.  This 
discloses  no  apparent  reason  for 
dissatisfaction  with  conventional 
matching  procedure.  , 

A  very  different  picture  appears. 
Fig.  6,  when  the  same  basic  data  is 
re-examined  in  terms  of  voltage 
response.  In  this  case,  E,  is  held 
constant  and  the  load  voltage  is 
plotted  as  Rt  varies.  If  the  mean 
load  resistance  equals  R„  a  mis¬ 
match  ratio  range  of  0.4  to  2.5  re- 


FIG.  4 — Pow«r«upply  ■chamatle.  Om  oi 
iiltw  cbolcM  i>  OTOldMl 


suits  in  an  El  variation  of  eight  db. 
Even  if  the  minimum  load  resist¬ 
ance  is  about  2.5  times  the  gener¬ 
ator  resistance,  which  is  likely  with 
amplifiers  using  triodes  without 
feedback  or  beam-power  tubes  with 
moderate  feedback,  there  still  is  at 
least  a  3-db  variation  in  El- 

If  the  goal  is  set  as  high  as 
=t0.5-db  load-voltage  variation.  Fig. 
6  shows  that  the  minimum  value  of 
Rl  must  be  at  least  ten  times  R,. 
This  is  merely  another  way  of  say¬ 
ing  that  practically  constant  voice- 
coil  voltage  is  achieved  when  the 
power-amplifier  output  impedance 
is  reduced  to  one-tenth  the  mini¬ 
mum  impedance  of  its  working 
loudspeaker  load. 

While  there  is  nothing  novel  in 
this  conclusion,  the  actual  values  of 
required  negative-voltage  feedback 
are  not  generally  realized.  When 
calculations  are  based  on  the  mini¬ 
mum  rather  than  the  mean  loud- 
speaker-load  impedance  to  be  en¬ 
countered  throughout  the  operating 
frequency  range,  from  15  to  20  db 
of  feedback  is  required  to  approxi¬ 
mate  zero  amplifier-output  imped- 


FIG.  S — Ratio  oi  gonoralor  raiUtanco  to 
load  roaUlanco  Tonui  load  powor 


FIG.  6 — Ratio  oi  gonorotor  mUtanco  to 
load  roiislanco  Tonoa  load  voltago 


ance  for  a  triode  output  stage.  For 
pentodes  or  beam-power  tubes,  this 
value  is  increased  to  from  35  to  40 
db.  The  triode  figures  are  con¬ 
firmed  by  Williamson*,  who  empha¬ 
sizes  that  little  if  any  audible  im¬ 
provement  is  gained  by  more  than 
20  db  of  feedback  in  his  triode 
amplifier. 

Tube  and  Filter  Choices 

The  less  exorbitant  feedback  de¬ 
mand  of  triodes  is  an  advantage 
that  probably  nullifies  the  familiar 
drawback  of  higher  driving  volt¬ 
ages.  The  decisive  disadvantage  is 
the  seldom  fully  appreciated  prob¬ 
lem  of  high-signal-level  rectifica¬ 
tion  effects.  In  most  triode  output 
stages,  a  fast-acting  milliammeter 
in  the  plate  circuit  reveals  that  ex¬ 
treme  signal  peaks  may  cause  up  to 
50-percent  rises  in  the  plate  cur¬ 
rent.  These  rises  may  cause  conse¬ 
quent  fluctuations  in  the  supply 
voltage  if  the  latter  does  not  have 
effectively  zero  source  impedance. 

With  pentodes  or  beam-power 
tube.s,  there  is  a  more  practical 
and  decidedly  cheaper  solution.  For 
any  given  value  of  load  resistance, 
there  is  a  critical  value  of  screen- 
supply  regulation  that  effectively 
eliminates  plate-current  changes. 
By  feeding  the  output  screens  as 
shown  in  Fig.  3,  variations  in 
screen  voltage  with  signal-level 
changes  tend  to  hold  the  plate  cur¬ 
rent  and  the  proper  operating  point 
constant. 

Since  conventional  bypassing 
would  limit  the  speed  of  screen- 
voltage  fluctuations,  transient  re¬ 
sponse  considerations  call  for  the 
elimination  of  any  time  constant  to 
provide  instantaneous  regulation. 
For  the  same  reason,  cathode  as 
well  as  screen  bypasses  are  omitted, 
a  step  that  has  the  additional  ad¬ 
vantage  of  markedly  increasing  the 
feedback’s  inherent  differential  bal¬ 
ancing  ability. 
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Circuit  Stability 
in  Guided  Missiles 


Proper  circuit  design  avoids  erratic  performance  by  controlling  such  factors  as  grid  emis¬ 
sion,  variation  in  contact  potential,  heater-<'athode  leakage  and  shock  and  vibration 
dangers.  End  result  is  circuit  with  maximum  reliability 
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Turk  uanufacturers  and  cir¬ 
cuit  engineers  have  many 
mutual  problems. 

The  tube  manufacturer  is  often 
asked  to  provide  tubes  that  will 
operate  with  maximum  reliability 
in  circuits  and  under  conditions  for 
which  very  little  information  is 
available.  The  circuit  engineer  is 
^  asked  to  design  circuits  using  any 
one  or  more  of  a  large  number  of 
available  tubes  about  which  there 
is  usually  a  great  deal  of  published 
information  available,  but  not  al¬ 
ways  enough  to  cover  the  pecu¬ 
liarities  of  a  particular  circuit 
application. 

The  mutual  problem  is  for  the 
circuit  engineer  to  tell  the  tube 
manufacturer  as  much  as  he  can 
about  a  proposed  application  and 
for  the  tube  manufacturer  to  tell 
the  circuit  engineer  as  much  as 
he  can  about  the  use  of  tubes  in 
that  same  application. 

Electron  tubes  are  complicated 
devices  and  new  applications  come 
about  continuously.  The  following 
paragraphs  will  deal  with  recom¬ 
mended  solutions  to  typical  prob¬ 
lems  concerned  with  more  reliable 
tube  performance. 

The  heart  of  the  electron  tube 
is  its  cathode.  It  provides  the 


O.  S.  Novy’i  VUdnq  Rockal  os  U  iaoTM 
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electrons  which  are  controlled  and 
utilized  by  other  tube  electrodes. 
Thus,  it  should  be  expected  that 
factors  affecting  the  normal  func¬ 
tion  of  the  cathode  will  have  a 
marked  effect  on  the  overall  per¬ 
formance  of  the  tube  in  any  partic¬ 
ular  circuit  application  in  which  the 
tube  may  be  used. 

Rectifier  Considerations 

First,  consider  the  case  of  a 
diode.  For  convenience,  look  at  a 
rectifier  in  a  power  supply.  Fig.  1. 
The  ratings  for  such  a  rectifier  tube 
give  a  maximum  value  of  d-c  output 
current,  peak-inverse  plate  voltage 
and  peak  plate  current.  The  first 
two  factors  are  easily  measured  in 
a  typical  circuit  but  the  steady- 
state  peak  plate  current  normally 
must  be  checked  by  means  of  an 
oscilloscope. 

Many  cases  of  rectifier  failures 
have  been  traced  to  the  condition 
of  excessive  peak  plate  current,  al¬ 
though  the  d-c  output  current  and 
peak-inverse  plate  voltage  were  well 
within  the  manufacturer’s  estab¬ 
lished  ratings. 

How  do  such  designs  come  about? 
Usually,  the  designer  is  trying  to 
get  the  required  d-c  output  current 
and  voltage  in  the  most  efficient 
manner.  He,  therefore,  prefers  to 
design  a  power  transformer  having 
low  leakage  reactance  and  plenty 
of  copper  in  order  to  keep  the  heat 
down.  True,  he  winds  up  with  a 
very  efficient  system  but  such  de¬ 
signs  often  lead  to  excessive  peak 
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plate-current  values  in  the  rectifier. 

The  typical  operating  conditions 
for  the  6x4  show  that  for  a  4-(if 
input  filter  capacitor  the  minimum 
value  of  effective  plate-supply  im¬ 
pedance  per  plate  is  150  ohms.  If 
a  larger  value  of  input  filter  capac¬ 
itor  is  used,  a  different  value  of 
effective  plate-supply  impedance 
will  be  required  to  limit  the  steady- 
state  peak  plate  current  to  its  maxi¬ 
mum  rated  value.  For  maximum 
reliability,  it  is  imperative  that  the 
value  of  peak  plate  current  be  kept 
within  ratings  even  if  it  means 
sacrificing  transformer  efficiency  or 
obtaining  poorer  regulation  in  the 
power  supply. 

Contact  Potential 

The  significance  of  contact  po¬ 
tential  may  be  described  as  the 
effect  of  a  small  battery  in  the 
grid-cathode  circuit  of  a  tube;  the 
cathode  may  be  considered  the  posi¬ 
tive  battery  terminal,  the  grid  the 
negative  terminal.  It  is  ever  pres¬ 
ent  and  subject  to  variation  due 
to  such  factors  as  time  and  tem¬ 
perature. 

Since  contact  potential  is  a 
function  of  cathode  temperature, 
variations  in  heater  voltage  will 
change  its  value.  Let  us  refer  to 
such  changes  as  short-time  changes. 
If  performance  is  detrimentally 
affected  by  short-time  changes  in 
contact  potential,  regulation  of  the 
heater-voltage  supply  will  reduce 
the  short-time  variations.  Ob¬ 
viously,  constant  heater  voltage 
would  result  in  no  short-time  varia¬ 
tions  of  contact  potential.  There 
are  many  applications,  such  as 
in  large  computers,  where  it  is 
perfectly  practical  to  use  a  well- 
regulated  heater  supply.  In  appli¬ 
cations  where  it  is  impossible  to 
regulate  the  heater  supply,  the  de¬ 
sign  engineer  must  recognize  that 
changes  in  heater  voltage  will  cause 
changes  in  contact  potential.  This 
fact  is  inevitable. 

Contact  potential  varies  with 
time.  This  variation  can  be  greatly 
minimized  for  high-mu  tubes  by 
the  buming-in  period  applied  to 
certain  reliable  tubes.  Even  so, 
tubes  will  exhibit  some  changes  in 
contact  potential  during  life. 

By  proper  choice  of  circuit  ele¬ 
ments  and  operating  voltages,  the 
effects  of  contact-potential  varia¬ 


tions  may  be  minimized.  Consider, 
for  example,  the  case  of  a  pentode 
operating  in  an  i-f  amplifier.  It  is 
common  practice  to  use  cathode  bias 
as  shown  in  Fig.  2.  However,  the 
design  engineer  will  often  choose  a 
low  value  of  Rt  in  order  to  get  high 
gm,  of  course  staying  within  plate 
and  screen  dissipation  ratings  for 
the  tube.  From  the  standpoint  of 
tube  life,  such  a  design  is  satis¬ 
factory.  However,  in  many  cases, 
the  resultant  bias,  as  determined 
by  the  drop  across  will  be  1 
volt  or  less.  Since  the  value  of  con¬ 
tact  potential  is  in  the  same  order 
of  magnitude,  the  effective  bias  on 
the  grid  may  be  zero  or  actually 
positive.  If  the  grid  operates  with 
a  positive  bias,  grid  current  will 
flow,  thus  loading  the  input  circuit 
and  causing  a  loss  in  circuit  gain. 

The  solution  of  such  a  problem 
is  simple:  increase  the  value  of  Rt. 
True,  some  reduction  in  will  re¬ 
sult,  but  in  many  cases  the  overall 
circuit  gain  will  increase  due  to 
the  reduction  of  circuit  loading. 
Furthermore,  with  a  larger  value 
of  cathode-bias  voltage,  the  effects 
of  variations  of  contact  potential 
with  time  and  heater-voltage  varia¬ 
tions  will  be  minimized. 

Grid  Emission 

Consider  the  control-grid  circuit 
alone.  Barium  evaporates  from  the 
surface  of  the  cathode  during  the 
life  of  a  tube.  The  control  grid  is 
close  to  the  cathode  and  operates 
at  a  lower  temperature.  Barium 
vapor  from  the  cathode  may  con¬ 
dense  on  the  surface  of  the  control 
grid.  Since  the  control  grid  is  close 
to  the  hot  cathode,  it  absorbs  heat 
radiated  from  the  cathode  and  as  a 
result  its  temperature  is  elevated. 
Sufficient  barium  may  be  deposited 
on  the  grid  so  that,  at  its  operating 
temperature,  it  becomes  a  source  of 


primary  electrons.  Since  the  grid 
is  operating  at  a  negative  potential 
with  respect  to  the  cathode,  its 
electron  emission  current  will  flow 
to  the  cathode  and  to  other  more 
positive  tube  electrodes.  This  cur¬ 
rent  will  return  to  the  grid  through 
the  external  grid  circuit. 

A  typical  grid  circuit  is  shown 
in  Fig.  3.  Normal  grid  bias,  in  this 
case,  is  suppled  by  the  drop  across 
R^.  Since  the  grid  is  now  an  emit¬ 
ter,  its  current  flowing  through  R, 
results  in  a  drop  across  R,  which 
is  of  opposite  polarity  to  the  drop 
across  R,.  The  resultant  grid- 
cathode  potential  is  the  algebraic 
sum  of  the  drops  across  R,  and  R. 
and  is  less  than  the  drop  across 
Rf  In  other  words,  grid  bias  is  lost. 

The  effects  of  loss  of  grid  bias 
may  cause  circuit  gain  to  change 
and,  since  the  action  is  regenera¬ 
tive,  plate  current  run-away  may  be 
caused. 

Recognizing  this  problem,  tube 
designers  coat  grids  associated  with 
large  cathodes  with  some  material 
to  reduce  the  tendency  of  the  grid 
to  emit.  However,  the  circuit  de¬ 
signer  can  also  help  by  reducing 
the  value  of  R,.  Again,  a  com¬ 
promise  must  be  faced.  The  circuit 
engineer  is  always  striving  to  get 
maximum  performance  from  his 
circuits.  The  use  of  large  grid  re¬ 
sistors  usually  improves  circuit 
gain.  For  maximum  circuit  re¬ 
liability,  however,  a  lower  value  of 
grid  resistor  should  always  be  con¬ 
sidered.  Use  as  low  a  value  as 
possible. 

Secondary  Grid  Emission 

There  is  another  form  of  grid 
emission  which  must  be  recognized 
by  the  circuit  engineer  and  that 
is  secondary  grid  emission.  It 
manifests  itself  in  applications  in 
which  the  grid  is  driven  into  the 
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FIG.  3 — Grid  circuit  pulsud  in  a  potltlv* 
direction 


positive  region.  A  typical  example 
will  be  found  in  transmitter  appli¬ 
cations  involving  class-C  operation 
of  the  tubes.  In  such  cases,  during 
the  time  the  grid  assumes  a  positive 
potential  with  respect  to  the 
cathode,  electrons  from  the  cathode 
will  be  attracted  to  the  grid.  Most 
materials,  when  bombarded  by  elec¬ 
trons.  give  oif  secondary  electrons, 
and  a  grid  is  no  exception.  Some 
of  these  secondary  electrons  will 
return  to  the  grid,  but  others  will 
join  the  stream  of  electrons  from 
the  cathode  and  go  to  the  plate  or 
other  more  positive  electrodes. 

Flow  of  secondary  electrons  from 
the  grid  is  in  opposition  to  the 
normal  flow  of  electrons  from  the 
cathode  to  the  grid  during  positive 
grid  operation  and,  therefore,  the 
current  in  the  grid  circuit  is  less 
than  it  would  be  if  there  were  no 
secondary  grid  emission. 

Emission  Effect 

I  The  effect  of  secondary  grid  emis¬ 
sion  is  to  make  the  tube  easier  to 
drive.  Design  engineers  who  pro¬ 
vide  just  sufficient  drive  voltage 
to  develop  the  required  power  out¬ 
put  may  find  they  have  used  tubes 
having  secondary  grid  emission  in 
their  design  work.  However,  when 
tubes  with  less  active  grids  are 
used  there  is  insufficient  drive  avail¬ 
able  and  low  power  output  results. 
In  the  design  of  such  equipment, 
an  excess  of  driving  voltage  should 
be  always  provided. 

While  the  foregoing  example 

'  might  leave  the  impression  that 
secondary-grid  emission  is  always 
desirable,  such  is  not  the  case.  Con¬ 
sider  a  grid  circuit  pulsed  in  a 
positive  direction.  Figure  3  shows 
such  a  circuit  and  also  the  grid 
characteristic.  The  dotted  curve  is 
the  normal  diode  characteristic  of 
the  grid.  The  solid  curve  shows  the 


FIG.  4 — Typical  h*al*i.ca<hod*  laak- 
aq*  choTOctaristlc 


effect  of  secondary  emission.  In 
general,  such  a  curve  will  cross  the 
axis  at  about  40  to  50  volts.  If 
a  signal  is  applied  which  drives 
the  grid  past  point  B,  the  inter¬ 
section  of  the  grid  load  line  with 
the  curve,  the  tube  will  block  at 
point  B.  That  is,  when  the  signal  is 
removed,  the  grid  will  remain  at 
the  potential  of  point  B. 

Recognizing  the  desire  of  circuit 
designers  to  use  high  values  of 
grid  resistors,  tube  manufacturers 
try  to  keep  secondary  grid  emission 
of  low-power  tubes  to  a  minimum. 
However,  the  best  insurance  is 
never  to  drive  the  grid  in  the  nega¬ 
tive-current  region. 

Heater-Cathode  Leakage 

Another  common  source  of 
trouble  in  the  grid  circuit  of  elec¬ 
tron  tubes  is  heater-lathode  leak¬ 
age.  No  problem  could  exist  if  the 
heater  and  cathode  were  operated 
at  the  same  potential.  Another 
method  of  eliminating  the  effect  of 
heater-cathode  leakage  is  to  use 
fixed  grid  bias  or  gridleak  bias.  If 
cathode  bias  is  required,  a  large 
bypass  capacitor  across  the  cathode 
resistor  will  reduce  the  effect  of 
leakage  currents.  Where  an  unby¬ 
passed  cathode  resistor  must  be 
used  or  where  the  application  de¬ 
mands  extreme  freedom  from 
heater-cathode  leakage  effects,  use 
of  heater-cathode  bias  is  recom¬ 
mended. 

Figure  4  shows  a  typical  heater- 
cathode  leakage  characteristic.  If 
operation  is  at  or  near  zero  Eu,  any 
small  voltage  variation  results  in  a 
large  change  in  /».  However,  if  the 
operating  point  is  moved  to  A, 
changes  in  £u  result  in  much 
smaller  changes  in  /».  This  method 
is  often  used  to  reduce  hum  in 
high-quality  high-gain  amplifiers. 
A  bias  with  respect  to  cathode  of 


about  40  or  50  volts  is  recom¬ 
mended. 

In  applications  which  subject  the 
tube  to  shock  or  vibration,  shock 
excitation  of  the  tube  electrodes 
often  results.  Any  motion  of  one 
electrode  relative  to  another  will 
result  in  a  variation  in  output  cur¬ 
rent. 

These  variations  are  greater  for 
electrodes  spaced  close  together, 
such  as  the  grid  and  cathode.  In 
radio-receiver  parlance,  this  effect 
is  referred  to  as  microphonics. 

When  faced  with  a  design  in 
which  the  tube  may  be  subjected 
to  vibration,  the  designer  should 
utilize  some  form  of  shock  mount¬ 
ing  to  reduce,  as  much  as  possible, 
the  magnitude  of  the  vibration  at 
the  tube. 

It  is  wise  to  choose  a  tube 
having  wide  spacings  between 
cathode  and  grid.  Here,  again,  a 
sacrifice  of  high  gain  per  stage  to 
obtain  utmost  reliability  is  neces¬ 
sary. 

Another  help  in  reducing  micro¬ 
phonics  is  to  utilize  a  damping  de¬ 
vice  on  the  tube.  This  is  a  very 
old  trick  and  has  recently  been  used 
successfully  in  connection  with  the 
6J6  oscillator  tube  in  many  modern 
television  receivers. 

One  of  the  most  effective  means 
of  obtaining  reliability  in  equip¬ 
ment  using  electron  tubes  is  often 
overlooked.  This  oversight  has  re¬ 
sulted  in  many  instances  of  poor 
equipment  reliability. 

Heater  Voltage 

It  is  strongly  suggested  that 
tubes  be  operated  at  their  rated 
heater  voltage.  Operate  a  tube  with 
6.3  volts  at  its  heater  terminals, 
if  the  tube  is  rated  at  6.3  volts. 
The  general  assumption  that  tubes 
may  be  operated  at  ±  10  percent 
of  rated  heater  voltage  assumes 
that,  with  the  tube  designs  centered 
at  6.3  volts,  for  instance,  operation 
at  minus  10  percent  will  not  cause 
serious  loss  of  emission  or  output. 
Conversely,  if  operated  at  plus  10 
percent,  the  life  of  the  tube  will  not 
be  substantially  shortened. 

This  approach  was  based  on  radio 
service  for  the  entertainment  field. 
However,  in  many  high-power 
transmitting  tubes,  the  suggested 
permissible  range  is  ±  6  percent 
while,  in  some  cases,  adjustable 
heater  supplies  are  recommended. 
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ONE  MICROVOLT 


*0,000 


Simple  design,  ease  of  use  and  reliability  are  features  of  a-c  measurement  system  for 
input  signal  of  less  than  one  microvolt  in  magnitude.  Complete  shielding  of  a  separate 
input  transformer  reduces  pickup  noise  to  an  acceptable  value 


A  RECENT  NEED  to  measure  a  sixty- 
, cycle  signal  of  less  than  one 
microvolt  in  magnitude  was  not 
satisfactorily  met  with  commer¬ 
cially  available  equipment.  To  ful¬ 
fill  this  need,  a  measurement  system 
was  developed  which  is  quite  simple 
in  design,  easy  to  use  and  which  has 
given  very  reliable  service.  The 
system  has  a  full-scale  sensitivity  of 
one  microvolt,  with  a  precision  of 
±0.05  microvolt  and  an  input  im¬ 
pedance  of  50  ohms  at  60  cycles. 

Influence  of  Noise 

The  sensitivity  of  a  measurement 
system  is  ultimately  limited  by  the 
noise  level  at  its  input  terminals. 
On  the  system  under  discussion,  the 
rms  input  noise  must  be  less  than 
0.05  microvolt,  preferably  less  than 
0.01  microvolt.  The  basic  problem 
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of  design  was  to  attain  this  low 
noise  level  without  unduly  compli¬ 
cating  the  operation  of  the  system. 

At  the  0.01-microvolt  level,  ran¬ 
dom  noises  generated  in  the  input 
resistor,  due  to  thermal  agitation  of 
electrons,  and  in  the  first  tube  of  an 
electronic  amplifier,  due  to  shot 
effect  and  similar  causes,  may  be¬ 
come  significaj^t.  The  rms  value  of 
this  type  noise  voltage  is  propor¬ 
tional  to  the  square  root  of  the 


bandwidth  of  the  measurement  sys¬ 
tem  and,  to  be  less  than  0.01  micro¬ 
volt,  the  bandwidth  must  be  less 
than  10  cycles.  This  requirement 
can  be  met  with  commercially  avail¬ 
able  equipment. 

A  source  of  noise  that  is  more 
difficult  to  reduce  to  acceptable 
values  is  pickup  from  external  elec¬ 
tromagnetic  and  electrostatic  fields. 
For  example,  a  5-gauss  (peak),  60- 
cycle  magnetic  field  can  induce  in 
a  single  turn  one  centimeter  in  di¬ 
ameter  about  10  microvolts  rms. 
Very  complete  shielding  is  neces¬ 
sary  to  reduce  pickup  noises  to  an 
acceptable  value. 

Exi>erience  has  shown  that  it  is 
extremely  difficult  to  shield  ade¬ 
quately  an  electronic  amplifier  so 
that  induced  voltages,  referred  to 
its  input,  are  less  than  0.01  micro- 


FIG.  1 — Culcrway  Tiew  oi  th«  •lactrostoUc  shielding  used  on  the  higb.gcrin 
tranelonner.  Troneionnor  motchei  tho  SO-ohra  Input  to  the  grid  oi  the  electronic 
ompBfier 


FIG.  2 — Schematic  diagram  oi  elec¬ 
tronic  ampliiier  (A)  ond  attenuator 
calihrotor  (B) 
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(a>  ELECTRONIC  amplifier 
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volt  when  operated  under  usual 
laboratory  conditions.  It  is  much 
simpler  to  shield  a  small  input 
transformer,  designed  to  match  the 
50-ohm  input  to  the  grid  of  an  elec¬ 
tronic  amplifier.  This  approach  has 
the  added  advantage  of  providing 
gain  prior  to  the  electronic  ampli¬ 
fier,  thereby  reducing  the  signifi¬ 
cance  of  its  inherent  noise  and  in¬ 
duced  pickup.  By  this  means,  a 
measurement  system  has  been  de¬ 
signed  which  meets  the  specifica¬ 
tions  for  sensitivity  and  precision 
and  which  does  not  require  any  un¬ 
usual  operating  conditions. 

Input  Transformer 

The  heart  of  the  system  is  the 
input  transformer.  Fig.  1,  which 
provides  a  gain  of  150,  without  in¬ 
troducing  appreciable  noise.  The 
degree  to  which  magnetic  and  elec¬ 
trostatic  shielding  is  employed  in 
the  transformer  is  important.  As 
shown  in  Fig.  1,  the  brass  electro¬ 
static  shield  is  arranged  to  enclose 
completely  the  secondary  winding 
and  the  outside  legs  of  the  core, 
without  constituting  any  short-cir- 
.rjited  turns.  This  shield  effectively 
eliminates  any  capacitive  coupling 
to  the  secondary  winding.  In  addi¬ 
tion,  the  transformer  is  completely 
enclosed  within  two  concentric  mu¬ 
metal  shields,  which  provide  ade¬ 
quate  magnetic  shielding. 

The  circuit  of  the  two-stage  elec¬ 
tronic  amplifier  is  shown  in  Fig.  2. 
The  first  stage  is  a  voltage  ampli¬ 
fier  and  is  followed  by  a  cathode- 
follower  stage  to  give  a  low-im¬ 
pedance  output.  Triodes  are  used 
to  minimize  inherent  noise.  A  max¬ 
imum  voltage  gain  of  about  50  is 
obtained.  The  amplifier,  including 
the  tube  and  the  plate-supply  bat¬ 
teries,  is  totally  enclosed  in  a 
shielded  chassis. 

The  output  of  the  amplifier  is 
measured  by  a  General  Radio  Wave 
Analyzer,  which  acts  as  a  narrow¬ 
band  filter  and  electronic  voltmeter. 
The  gain  of  the  system  is  normally 
adjusted  to  3,000,  which  results  in 


a  full-scale  indication  of  the  wave 
analyzer,  on  its  3-millivolt  scale, 
equivalent  to  one-microvolt  input 
to  the  system. 

Calibration  Means 

A  built-in  calibration  system  is 
provided  since  no  effort  was  made 
to  design  the  equipment  for  long¬ 
time  stability.  The  calibrating  cir¬ 
cuit  provides  a  standard  input  of  50 
microvolts  and  makes  it  convenient 
to  calibrate  the  system  frequently 
for  any  value  of  measured  circuit 
impedance  within  the  range  of  ad¬ 
justment.  The  available  gain  is 
enough  to  provide  for  a  measured 
circuit  impedance  as  high  as  50 
ohms. 

The  connecting  leads  are  tightly 
twisted  pairs  enclosed  in  braided 
shields.  All  of  the  system  shielding 
is  electrically  connected  together 
and  is  grounded  at  one  point.  The 
leads  from  the  transformer  second¬ 
ary  to  the  input  of  the  electronic 
amplifier  are  made  very  short — 
about  2  inches.  Other  connecting 
leads  may  be  several  feet  long  with¬ 


out  introducing  pickup  trouble. 

The  noise  output,  with  the  input 
shorted,  is  less  than  0.03  microvolt. 
The  precision  of  the  system  is  esti¬ 
mated  as  ±0.05  microvolt,  based  on 
its  use  in  the  application  for  which 
it  was  designed.  Inputs  as  high  as 
50  microvolts  can  be  measured, 
using  the  range  switch  of  the  wave 
analyzer  as  an  attenuator.  Higher 
inputs  are  limited  by  saturation  of 
the  electronic  amplifier.  The  sys¬ 
tem  is  sufficiently  immune  to  elec¬ 
trostatic  and  electromagnetic  pick¬ 
ups  to  permit  its  use  under 
laboratory  conditions  with  usual 
precaution.  It  is  important,  how¬ 
ever,  to  arrange  connections  to  the 
measured  circuit  to  minimize  unde¬ 
sired  pickups. 

The  combination  of  a  well- 
shielded  transformer  and  electronic 
amplifier  with  the  wave  analyzer 
has  provided  a  considerable  im¬ 
provement  in  measurement  sensi¬ 
tivity  over  usual  laboratory  tech¬ 
nique  and  has  made  possible  precise 
a-c  measurements  in  the  one-micro¬ 
volt  region. 
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Ferrite  Applications 


Small-size  hip;h-voltage  tv  transformer  cores  and  ferrite  rod  antennas  for  portable  re¬ 
ceivers  are  two  outstanding  uses  of  ferromagnetic  spinels.  Wide  application  is  promis¬ 
ing  because  of  high  maximum  permeability,  high  electric  resistivity  and  low  r-f  losses 


nC.  1 — Variatioii  in  Q  of  coil  ond 
peimoobility  oi  lorrito  rod  with  position 
oi  coil  on  rod 


FIG.  2 — Variation  of  Q  oi  coil,  pormoa* 
bility  oi  iorrito  rod  and  Toltaqo  pickup 
oi  antonna  with  rod  ionqth 


FIG.  3 — Variation  oi  Q  oi  antonna  and 
pormoobility  oi  rod  with  iroquoncy 
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Recent  years  have  seen  an  in¬ 
creasing  use  of  ferromagnetic 
spinels,  commonly  called  ferrites,  in 
electronic  components  to  replace  sil¬ 
icon-steel  laminations,  iron  wire 
and  powdered  iron  and  to  provide 
components  having  improved  char¬ 
acteristics  and  reduced  bulk. 

Characteristics  of  ferrites  such 
as  high  maximum  permeability, 
high  electric  resistivity  and  low  r-f 
losses,  are  of  particular  interest  for 
television  components  such  as  yokes 
and  horizontal-deflection  output  and 
high-voltage  transformers.  In  such 
components,  the  use  of  ferrites  has 
made  an  important  contribution  to 
increasing  operating  efficiency  and 
reducing  size. 

Deflection  Transformers 

The  high  power  required  for  de¬ 
flection  in  wide-angle  kinescopes 
necessitates  the  use  of  eflkient  de¬ 
flection  systems. 

The  single  item  used  in  the  de¬ 
sign  of  a  horizontal-deflection  out¬ 
put  transformer  that  almost  com¬ 
pletely  determines  its  efficiency  is 
the  magnetic  material  used  for  the 
core.  Ferrites  have  been  developed 
exhibiting  characteristics  that  are 
very  favorable  as  core  material  for 
such  transformers.  As  a  result, 
transformers  operating  from  a 
moderate  power  supply  with  only  a 
single  high-voltage  rectifier  and 
capable  of  deflecting  kinescopes 


having  a  66-deg  horizontal-deflec¬ 
tion  angle  at  anode  voltages  up  to 
18  kv,  have  been  designed  with 
small  C-shaped  ferrite  cores.  The 
total  weight  of  the  ferrite  core  for 
such  a  transformer  is  approxi¬ 
mately  75  grams. 

Compact  ferrite  cores  also  permit 
the  use  of  compact  coils  having  high 
coupling  coefficients  between  pri¬ 
mary  and  secondary  windings 
which  reduce  the  likelihood  of 
Barkhausen  oscillations  and  provide 
efficient  performance. 

Ferrites  have  also  made  an  im¬ 
portant  contribution  in  the  design 
and  development  of  deflecting  yokes 
for  scanning  wide-angle  picture 
tubes.  For  the  flux-retum  path  in 
these  yokes,  the  ferrites  provide  a 
high-permeability  low-loss  mag¬ 
netic  material  which  is  considerably 
superior  to  early  powdered-iron 
cores,  and  iron  core  wires. 

Ferrite  Rod  Antenna 

Another  application  in  which  the 
use  of  ferrites  has  resulted  in  im¬ 
proved  physical  and  electrical  char¬ 
acteristics  is  in  the  antenna  of 
small  personal  radio  receivers. 
Personal  receivers  in  the  past  have 
used  a  flat  air-core  loop  antenna 
nested  within  a  hinged  lid.  For  sat¬ 
isfactory  operation  it  is  necessary 
to  suspend  the  loop  in  free  space 
away  from  the  chassis  and  compo¬ 
nents  so  that  the  loop  Q  and  re- 
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An  RCA  panonal  portobl*  racnhrM  showinq  ralottr*  >1m  and  locotlen  of  ontonna  noor  lop 


ceiver  performance  would  not  be 
greatly  reduced.  The  inherent 
mechanical  and  breakage  troubles 
have  made  this  type  mounting  very 
undesirable. 

The  new  ferrite  rod  antenna  is 
shock-mounted  to  the  receiver  chas¬ 
sis  and  insulated  from  it  by  two 
soft  rubber  grommets.  The  sup¬ 
ports  holding  the  grommets  have 
slotted  holes  to  eliminate  the 
shorted-turn  effect  of  metal  sur¬ 
rounding  the  rod. 

This  complete  antenna  occupies 
less  than  two  square  inches  in 
area  and  in  a  confined  space,  as 
compared  with  the  conventional 
loop  antenna  of  greater  than  20 
square  inches  in  free  space. 

For  optimum  performance,  the 
small  coil  and  the  i  by  7-in.  rod 
should  have  the  highest  possible  Q 
when  in  its  mounted  position.  The 
rod  must  possess  low-loss  char¬ 
acteristics  and  high  permeability. 
The  pickup  ability  of  the  antenna 
and  the  signal-to-noise  ratio  of  the 
receiver  are  dependent  on  these  two 
basic  criteria,  on  the  resultant 
tuned-circuit  impedance  and  on  cer¬ 
tain  other  design  considerations 
such  as  the  type  of  wire,  winding 
and  form  factor  of  the  coil  on  the 
ferrite  rod. 

For  a  given  ferrite  rod,  there  is 
a  particular  combination  of  size, 
shape  and  winding  pitch  factor 
that,  along  with  the  correct  ratio  of 
coil  diameter  to  rod  diameter,  re¬ 
sults  in  maximum  pick-up  voltage. 
These  factors  determine  the  degree 
of  coupling  to  the  rod  and,  there¬ 
fore,  the  amount  of  signal  flux  leak¬ 
age  and  self-inductance  leakage. 
Eddy-current  losses  between  ad¬ 
jacent  turns  and  also  the  distrib¬ 
uted  capacitance  of  the  winding  are 


reduced  by  the  use  of  the  progres¬ 
sive  universal-type  winding  with 
15/43  E.S.S.  wire. 

Coil  Position 

The  positioning  of  the  coil  on  the 
rod  is  also  important.  Losses  due 
to  ferrous  metals  close  to  the  rod 
reduce  the  Q  of  the  complete  assem¬ 
bly;  the  loss  is  greatest  when  the 
metals  are  close  to  the  coil  wind¬ 
ing.  Nonferrous  metals  induce  less 
loss  into  the  antenna  but  offer  some 
shielding  to  magnetic  pickup.  In 
the  RCA  receiver,  the  chassis  is 
constructed  of  brass,  the  ganged 
tuning  capacitor  has  an  aluminum 
frame  and  the  antenna  coil  is  lo¬ 
cated  as  far  from  surrounding  com¬ 
ponents  as  is  compatible  with  the 
need  for  compactness. 

The  coil  is  positioned  close  to 
one  end  of  the  rod  for  several  rea¬ 
sons.  First,  maximum  Q  is  obtained 
when  the  coil  is  in  this  position. 
Second,  the  effective  permeability 
decreases  as  the  coil  approaches  the 
end.  This  feature  is  useful  in 
manufacture  because  it  permits  ad¬ 
justment  of  the  antenna  to  the  cor¬ 
rect  inductance  without  the  neces¬ 
sity  for  adjusting  turns.  Fig.  1 
shows  these  effects.  The  average 
position  is  for  the  center  line  of  the 
coil  to  be  one  inch  from  the  rod  end. 
Adjustment  of  the  coil  over  the 
range  of  ±  one-quarter  inch  repre¬ 
sents  a  change  in  inductance  of 
about  10  percent. 

Another  feature  due  to  the  small¬ 
ness  of  the  ferrite  antenna  is  its 
low  distributed  capacitance  of  only 
two  K^fxf  as  compared  with  14  iqif 
for  conventional  loops.  With  this 
lower  capacitance,  it  is  possible  to 
obtain  a  higher  tuned-circuit  im¬ 
pedance  because  a  smaller  capaci¬ 


tance  range  is  needed  in  the 
ganged-tuning  capacitor  and  a 
greater  value  of  coil  inductance 
may  be  used. 

The  sensitivity  of  the  antenna  in¬ 
creases  with  the  number  of  turns 
making  up  the  antenna  inductance. 
With  the  ferrite  antenna,  the  re¬ 
duced  capacitance  requirements 
make  possible  the  use  of  a  compact 
tuning  capacitor  having  increased 
plate  spacing.  The  increased  spac¬ 
ing  reduces  capacitor  rejects  in  the 
factory  and  minimizes  any  micro- 
phonic  tendencies  at  the  higher 
audio  levels. 

ForrHo-Hod  Dimensions 

The  length  of  the  ferrite  rod  has 
an  effect  on  both  the  Q  of  the  an¬ 
tenna  and  the  effective  permeabil¬ 
ity.  Figure  2  shows  variaticm  in 
Q  with  incremental  increases  in  the 
length  of  the  ferrite  rod.  This 
variation  is  due  to  the  greater  in¬ 
herent  losses  in  the  longer  rods 
coupled  into  the  antenna  coil.  Also 
shown  in  Fig.  2  are  the  variations 
in  effective  permeability  and  the 
relative  voltage  pickup  with  rod 
length.  The  voltage  pickup  varies 
almost  directly  with  rod  length  and 
approximately  as  the  square  of  the 
rod  diameter. 

Figure  8  shows  the  variations 
with  frequency  of  Q  and  effective 
permeability  of  an  antenna  having 
the  antenna  coil  located  with  its 
center  line  one  inch  from  the  rod 
end,  the  normal  operating  position. 
The  signal-to-noise  ratio  of  the  an¬ 
tenna  is  improved  over  that  of  the 
conventional  loop  due  to  the  higher 
operating  Q  and  the  smaller  phys¬ 
ical  size.  The  smaller  size  is  sig¬ 
nificant  because  it  reduces  the  elec¬ 
trostatic  pickup. 
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Picture 


Analysis  of  the  video  waveform  in  a  single  scanning  line  can  be  made  using  equipment 
feeding  an  oscilloscope  and  picture  monitor.  Designed  primarily  as  a  research  tool, 
the  instrument  can  also  be  used  by  broadcast  engineers  to  simplify  the  measurement  of 
synchronizing  waveforms  and  aid  in  evaluating  the  resolution  of  television  cameras 


The  video  waveform  of  any  se¬ 
lected  line,  or  portion  of  a  line, 
occurrinjf  in  a  frame  interval  can 
be  observed  on  an  oscilloscope  by 
use  of  the  instrument  to  be  de¬ 
scribed. 

The  usefulness  of  such  an  instru¬ 
ment  is  greatly  enhanced  if  there  is 
freedom  from  jitter  and  a  simple 
method  of  identifying  the  partic¬ 
ular  line  being  observed.  This 
equipment  has  been  designed  to  sat¬ 
isfy  these  requirements  and  pro¬ 
vides  a  reliable  yardstick  for  the 
evaluation  of  the  performance  of 
television  systems  and  apparatus. 

Most  oscilloscopes  used  as  video 
monitors  operate  with  a  recurrent 
sweep  which  may  be  set  to  either 
30  cycles  or  7.5  kc.  When  operating 
under  these  conditions,  the  per¬ 
sistence  of  the  oscilloscope  phosphor 
and  the  persistence  of  vision  .stack 
the  video  voltages  of  each  scanning 
line  on  top  of  each  other.  The  re¬ 
sulting  scope  presentation  is  useful 
for  determining  the  maximum  vide ) 
excursions  in  the  black  and  whit-' 
direction  and  measuring  the  ratio 
of  video  signal  to  sync  signal  oc¬ 
curring  in  a  frame  interval;  how¬ 
ever,  it  is  impossible  to  analyze  the 
video  waveform  in  a  single  scan¬ 
ning  line  with  such  a  presentation. 

The  television  line  selector  uti¬ 
lizes  a  triggered  sweep  with  a  repe¬ 
tition  rate  of  30  cycles  a  second  and 
a  variable  sweep  duration  having  a 
minimum  value  of  approximately  2 
microseconds  and  a  maximum  value 
of  several  hundred  microseconds. 
With  a  presentation  of  this  type,  it 
is  possible  to  observe  and  measure 
the  video  voltage  occurring  during 
any  single  scanning  line. 

A  frame  repetition  rate  rather 
than  a  held  repetition  is  used  for 
two  reasons.  First,  it  is  often  de¬ 
sirable  to  observe  the  vertical  syn¬ 


chronizing  signal  during  the  nine- 
line  interval  for  either  of  two 
consecutive  fields.  As  is  well  known, 
these  signals  are  different,  the  even 
fields  having  a  full  line  spacing  be¬ 
tween  the  last  horizontal  synchro¬ 
nizing  pulse  and  the  start  of  the 
equalizing  pulses,  while  the  odd 
fields  have  a  half  line  spacing.  Sec¬ 
ond,  a  given  scanning  line  such  as 
the  hundredth  may  contain  dif¬ 
ferent  information  in  odd  and  even 
fields,  especially  at  the  point  of  hori¬ 
zontal  transitions. 

Figure  1  shows  the  compari.son 
between  a  video  scope  presentation 
utilizing  a  recurrent  sweep  operat¬ 
ing  at  15.75  kc  and  a  line-selector 
sweep  operating  with  a  repetition 
rate  of  30  cycles  a  second  and  a 
.sweep  duration  of  approximately  70 
microseconds. 

Equipment 

This  equipment  has  been  designed 
to  operate  in  conjunction  with  a 
wide-band  oscilloscope  such  as  the 
Tektronix  Model  511,  which  has  a 
triggered  sweep  and  provision  for 
increasing  the  sweep  speed  five 
times  and  observing  any  20-percent 


FIG.  I — ConTanlional  tcop*  prcMata- 
tlon  oi  lecurrant  (w««p  at  IS.TS  kc  at 
top.  and  lino  loloctor  iweop  at  a 
repotition  rata  oi  30  cyclos 


section  of  the  horizontal  trace. 
Figure  2  is  a  block  diagram  of  the 
line  selector. 

The  sync  separator  removes  the 
video  portion  of  the  signal  and  ap¬ 
plies  vertical  sync  to  a  30-cycle 
blocking  oscillator  which  fires  on 
every  other  integrated  vertical  sync 
pul.se.  The  output  of  the  30-cycle 
blocking  oscillator  is  a  series  of  nar¬ 
row  pulses  having  a  time  separation 
of  33,333  microseconds  (1/30  sec¬ 
ond).  There  is  only  one  output 
pulse  for  every  other  field,  since  the 
line  .selector  operates  at  a  frame 
rate  rather  than  a  field  rate. 

The  output  of  the  30-cycle  block¬ 
ing  oscillator  is  used  to  trigger  a 
cathode-coupled  multivibrator  (CC 
MV  1).  The  duration  of  the  pulse 
produced  by  this  multivibrator 
may  be  varied  anywhere  from  60 
to  33,000  microseconds  by  means  of 
a  four-position  switch  and  a  vernier 
potentiometer.  The  rectangular 
pulse  produced  by  CCMV  1  is  dif¬ 
ferentiated  and  inverted  so  the 
trailing  edge  becomes  a  trigger  for 
CCMV  2.  The  pulse  duration  of 
this  second  multivibrator  is  fixed  at 
60  microseconds. 

The  60-u8ec  pulse  produced  by 
the  second  multivibrator  serves  a 
double  purpose;  it  is  applied  to  the 
grid  of  the  crt  picture  monitor  as  a 
horizontal  identifying  white  line, 
and  it  is  used  to  open  a  coincidence 
gate.  Since  the  30-cycle  blocking 
oscillator  is  tied  to  vertical  sync, 
any  adjustment  of  CCMV  1  will 
cause  the  identifying  horizontal 
white  line  to  move  up  and  down  the 
picture  displayed  on  the  picture 
monitor. 

Laboratory  tests  have  shown 
that  a  well-designed  cathode- 
coupled  multivibrator  being  trig¬ 
gered  by  a  stable  source  and  produc¬ 
ing  a  pulse  having  a  duration  of 
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16,000  microseconds  may  have  a 
variation  of  pulse  duration  of  ap¬ 
proximately  5  microseconds  be¬ 
tween  consecutive  16,000-microsec¬ 
ond  pulses. 

If  this  pulse  were  used  as  a  trig¬ 
ger,  the  oscilloscope  display  would 
have  a  6-micro8econd  jitter  between 
successive  presentations.  On  a 
sweep  duration  of  100  microseconds, 
this  would  cause  a  blurring  of  the 
video  waveform.  If  a  faster  sweep 
of  16  microseconds  were  used,  the 
presentation  would  be  definitely  un¬ 
usable  because  of  jitter. 

The  method  used  in  this  equip¬ 
ment  to  produce  a  stable  jitter-free 
presentation  is  to  trigger  the  oscil¬ 
loscope  with  a  single  horizontal 
sync  pulse  which  precedes  the  line 
to  be  observed.  For  a  line  selector 
operating  at  frame  rate,  only  one 
selected  horizontal  sync  pulse  is 
allowed  to  pass  through  a  coinci¬ 
dence  gate  every  l/30th  of  a  second. 
The  gate  circuit  is  so  arranged  that 
it  requires  coincidence  between  the 
6-usec  horizontal  sync  pulse  and 
the  60-tJLsec  identifying  pulse  for  a 
horizontal  sync  pulse  to  pass 
through.  With  operation  of  this 
type,  a  small  amount  of  phase  jitter 
is  permissible  in  either  the  30-cycle 
blocking  oscillator  or  the  cathode- 
coupled  multivibrators.  The  phase 
jitter  merely  causes  a  slight  rela¬ 
tive  displacement  between  the  60- 
|tsec  gating  pulse  and  a  single  hori¬ 
zontal  sync  pulse  and  does  not  affect 
the  stability  of  the  scope  presenta¬ 
tion. 

Selector  Circuit 

Figure  3  is  a  circuit  diagram  of 
the  selector  circuit.  The  30-cycle 
blocking  oscillator  output  and  the 
two  cathode-coupled  multivibrators 
referred  to  as  CCMV  1  and  CCMV 
2  are  shown  in  detail  in  this  dia- 


Lin*  Mlsctor  unit  at  toft,  cenlatninq  boUt-bi  pictiix*  monitor,  opoiatos  tai  conlnactton 
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FIG.  2 — Arranqamrat  of  ttogoo  of  tho  lino  loloctor  and  connoctions  to  tho  picturo 
monitor 
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FIG.  3 — Two  cothodo-couplod  multtvibrotort  form  tho  loloctor  circuit 
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FIG.  4 — Coincidenc*  gats  circuit  issding  th*  pictur*  tubs  oad  tbs  oscUloscops  FIG.  S— Block  diagram  ot  ihs  markst  unit 


gram.  The  performance  of  CCMV  2 
is  as  follows.  Consider  a  time  in¬ 
terval  before  the  arrival  of  the 
trigger  pulse  ft.  The  grid  leak  of 
the  right-hand  triode  section  V,  is 
connected  to  +250  volts  d-c;  the 
grid-to-cathode  resistance  will  be 
approximately  1,000  ohms  and  V, 
will  be  operating  at  close  to  zero 
bias.  The  plate  current  of  7  ma 
will  result  in  an  instantaneous  volt¬ 
age  on  the  plate  of  approximately 
100  volts  and  a  cathode  voltage  of 
27  volts  d-c.  The  high  cathode 
voltage  resulting  in  a  net  bias  of 
17  volts  on  Vi  will  keep  this  half 
of  the  6J6  cut  off.  If  no  trigger 
pulse  were  applied,  the  circuit 
would  remain  in  this  operating  con¬ 
dition  indefinitely. 

A  positive  trigger  pulse  (ft)  of 
suflScient  amplitude  to  drive  V,  to 
zero  volts  causes  plate  current  to 
flow  in  this  half  of  the  tube,  and 
the  plate  voltage  of  V,  drops.  Since 
it  takes  time  to  change  the  charge 
of  the  2,200-!t|if  coupling  capacitor, 
the  voltage  on  the  grid  of  V,  drops, 
cuts  this  section  of  the  tube  off,  and 
produces  a  positive  output  pulse. 

When  negative  charge'i  on  grid 
of  V,  leaks  off  through  the  160,000- 
ohm  grid  leak,  V,  goes  into  conduc¬ 
tion,  cutting  off  Vi.  The  start  of 
the  output  pulse  is  coincident  with 
the  trigger  applied,  while  the  dura¬ 
tion  of  the  pulse  depends  on  the 
time  constant  of  the  coupling  ca¬ 
pacitor  and  the  grid  leak  of  V„  and 
to  some  extent  on  the  amplitude  of 
the  trigger  pulse. 

The  performance  of  CCMV  1  is 
the  same;  however,  since  the  dura¬ 
tion  of  this  pulse  must  be  contin¬ 
uously  variable  from  60  microsec¬ 


onds  to  33,000  microseconds,  a 
four-position  switch  is  provided  to 
change  the  RC  time  constant.  After 
differentiation  by  the  10-^^f  capaci¬ 
tor  and  the  10,000-ohm  grid  leak, 
the  trailing  pulse  ft  is  inverted  by 
the  6J6  triode  and  applied  as  a 
trigger  to  Vi. 

Trigger  Gate  Circuit 

Figure  4  is  a  detailed  circuit  dia¬ 
gram  of  the  coincidence  gate  cir¬ 
cuit.  The  100-volt  60-tisec  pulse 
from  CCMV  2  is  applied  to  a  6AG5 
cathode  follower  having  close  to 
unity  gain.  The  output  of  the  fol¬ 
lower  is  connected  through  an  RC 
network  to  the  grid  of  the  crt  pic¬ 
ture  monitor.  As  previously  men¬ 
tioned,  this  pulse  produces  a  hori¬ 
zontal  white  identifying  line  across 
the  picture  displayed  on  the  moni¬ 
tor. 

The  33,000-ohm  resistor  is  con¬ 
nected  directly  to  the  grid  connector 
on  the  crt  socket  to  prevent  excess 


capacitance  degrading  the  picture. 
This  resistor  and  the  plate  load  of 
the  video  output  tube  of  the  monitor 
form  a  resistance  divider  to  atten¬ 
uate  the  90-volt  identifying  pulse  to 
approximately  10  volts  at  the  crt 
grid. 

The  100-volt  GO-jisec  pulse  from 
CCMV  2  is  also  fed  through  a  com¬ 
pensated  divider  to  the  suppressor 
grid  of  the  6AS6  gate  tube  at  a 
level  of  16  volts.  Mixed  sync  which 
has  been  separated  from  the  com¬ 
posite  video  input  signal  is  applied 
to  the  control  grid.  The  fixed  bias 
on  the  suppressor  and  the  control 
grids  are  adjusted  so  that  coinci¬ 
dence  of  the  GO-pisec  gating  pulse, 
which  occurs  only  once  every  1  ^  30th 
of  a  second,  and  a  horizontal  sync 
pulse  is  required  to  cause  plate  cur¬ 
rent  to  flow.  The  pulse  output  volt¬ 
age  of  the  6AS6  is  then  one  se¬ 
lected  horizontal  sync  pulse.  This 
pulse  is  inverted  and  amplified  by 
the  6ACr5  and  applied  as  an  ex- 


FIG.  7 — Th«  Illustration  at  loit  shows  tho  IdsntifTing  Una  at  tha  100-Iina  mark  and  tha 
▼Idao  waraionn  oi  this  Una.  SlmUar  data  at  right  is  for  tha  300-Uaa  mark 
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ternal  positive  trigger  to  the  oscillo¬ 
scope. 

Intensity  Modulation  of  Trace 

Measurements  of  the  time  dura¬ 
tion  of  sync  pulses  and  studies  of 
transient  responses  are  greatly  sim¬ 
plified  by  providing  time  markers 
which  modulate  the  trace.  Figure  5 
is  a  block  diagram  and  Fig.  6  is  a 
circuit  diagram  of  the  time  marker 
unit.  The  performance  of  this  cir¬ 
cuit  is  best  understood  by  omitting 
tube  Vu  and  considering  V,  as  an 
ordinary  c-w  sine  wave  oscillator. 
By  means  of  the  three-position 
switch,  either  of  three  coils  may 
be  inserted  in  the  circuit  to  produce 
c-w  signals  at  either  100  kc,  1  me 
or  20  me.  This  signal  is  applied  to 
a  cathode  follower  which  in  turn 
feeds  the  cathode  of  the  oscilloscope 
crt. 

If  Vi  is  inserted  and  we  consider 
a  time  interval  before  the  arrival 
of  the  negative  gate,  F,  is  conduct¬ 


ing  heavily  and  damping  the  oscil¬ 
lator  tuned  circuit  with  a  resistance 
equal  to  1/G.  or  approximately 
400  ohms.  This  damping  prevents 
F,  from  oscillating.  The  negative 
gate  pulse  from  the  oscilloscope, 
which  has  a  time  duration  equal  to 
the  triggered  sweep,  is  applied  to 
Fi  and  cuts  this  tube  off.  This  re¬ 
moves  the  damping  from  F,  and 
the  circuit  goes  into  oscillation  for 
the  duration  of  the  sweep.  Quench¬ 
ing  the  oscillator  in  this  manner  in¬ 
sures  that  the  time  marker  dots 
will  remain  stationary.  Time 
marker  dots  spaced  at  either  10,  1 
or  0.05  microseconds  are  available. 

Applications 

A  very  useful  application  of  the 
line  selector  is  measuring  the  fre¬ 
quency  response  and  transient  re¬ 
sponse  of  television  cameras  and 
picture-generating  devices  such  as 
the  monoscope  and  flying  spot 
scanner.  Figure  7  shows  a  study 


made  of  the  signal  generated  by  a 
monoscope  tube  operating  into  a 
video  amplifier  flat  to  6  megacycles. 
The  left  composite  picture  shows 
the  identifying  line  at  the  100-line 
mark,  corresponding  to  a  video  fre¬ 
quency  of  1.26  me.  The  video  voltage 
developed  when  scanning  this  line 
is  shown  under  the  test  chart. 

The  selector  was  then  adjusted  to 
identify  and  display  the  voltage  de¬ 
veloped  when  scanning  through  the 
300-line  mark,  which  corresponds  to 
a  fundamental  frequency  of  3.75 
me.  The  response  is  down  three  to 
one  because  of  aperture  distortion 
(finite  size  of  scanning  spot  on 
monoscope).  To  a  first  approxima¬ 
tion  the  aperture  effect  causes  only 
frequency  distortion  and  not  phase 
distortion,  and  the  resolution  of  the 
monoscope  was  improved  by  adding 
a  circuit  having  three-to-one  peak¬ 
ing  between  1  me  and  3.75  me. 

Since  most  peaking  circuits 
have  phase  distortion,  it  was  neces¬ 
sary  to  follow  the  peaking  circuit 
with  a  phase  corrector  which  had  a 
flat  frequency  response  and  a  phase 
characteristic  which  was  the  in¬ 
verse  of  the  peaking  network.  The 
resulting  improvement  is  shown  in 
Fig.  8. 

Figure  9  illustrates  the  results 
that  can  be  attained  with  the  time 
marker  unit.  The  top  picture  shows 
a  horizontal  sync  pulse  time  dotted 
with  1-microsecond  markers,  while 
the  bottom  picture  shows  a  single 
equalizing  pulse  intensity  modu¬ 
lated  with  dots  having  a  separation 
of  0.06  microsecond. 

The  writer  acknowledges  the  de¬ 
velopment  work  done  by  Eric  Bitt- 
mann,  of  Philco  Research. 
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FIG,  1 — ^Radiation  irom  a  Ttrlical  orientation  oi  a  hali-woro  dlpolo  antenna 


FIG.  2 — Sphere  marked  with  area  lonei 


The  calculation  of  gain  from  a 
number  of  radiation  patterns  is 
a  widely  used  technique.  The  pro¬ 
cedure  can  be  reduced  to  a  reason¬ 
able  limit  by  a  method  about  to  be 
described.  First,  it  is  essential 
that  one  understand  the  manner  in 
which  gain  depends  on  radiation 
patterns. 

A  simple  antenna  example,  and 
one  for  which  the  results  can  be 
readily  verified,  is  the  well-known 
standard  half-wave  dipole.  It  is 
most  commonly  regarded  as  a  verti¬ 
cal  antenna  because  with  this  ori¬ 
entation  it  has  equal  radiation  in 
all  directions  in  the  horizontal 
plane.  In  other  words,  the  hori¬ 
zontal  pattern  is  a  circle.  Because 
of  the  simplicity  of  the  dipole 
structure,  vertical  patterns  are  all 
the  same  and  may  be  indicated  by 
the  curve  of  Fig.  1.  The  shape  is 
described  precisely  hy  E  =  K  cos 
(»-/2  sin  6) /cos  6,  where  6  is  the 
angle  from  the  horizontal  plane.’* 
The  reduction  of  the  radiation 
as  the  vertical  angle  increases  im¬ 
plies  that  the  total  power  that  is 
radiated  into  space  for  a  given  field 
intensity  in  the  horizontal  plane  is 
less  than  would  be  radiated  from 
the  imaginary  isotropic  radiator 
(an  antenna  which  radiates  equally 
well  in  all  directions).  Conversely, 


there  is  available  a  greater  field  in¬ 
tensity  in  the  horizontal  plane, 
from  this  half-wave  dipole  antenna 
for  a  given  power  input,  than  is 
available  from  an  isotropic  radi¬ 
ator.  This  improvement  in  effec¬ 
tiveness  is  known  as  gain  and  as  an 
IRE  standard  is  specified  in  terms 
of  power  (gain  means  power  gain). 
Thus  the  gain  of  a  half-wave  dipole 
antenna  is  the  increase,  over  an 
isotropic  radiator,  in  the  power  re¬ 
ceived  per  unit  area  in  the  plane 
of  uniform  response,  when  equal 
input  power  values  are  applied. 

For  this  particular  antenna,  it 
is  desired  to  find  the  power  radi¬ 


ated  into  solid  space.  As  indicated 
previously,  this  may  be  determined 
readily  from  the  patterns  of  the 
antenna.  Since  this  antenna  has  a 
circular  horizontal  pattern  and  all 
the  patterns  taken  at  angles  above 
and  below  the  horizon  are  circles, 
one  need  only  be  concerned  with  the 
manner  in  which  the  vertical  pat¬ 
tern  varies  from  a  circle. 

In  an  integration  of  the  kind 
about  to  be  performed,  the  antenna 
should  be  imagined  as  being  placed 
at  the  center  of  a  large  sphere. 
Such  a  sphere  is  shown  in  the 
photograph  of  Fig.  2.  The  surface 
of  each  half  has  been  divided  into 


Table  I — Gain  Data  for  Half-Wave  Dipole 


Zone, 
in  deg 

Area 

Pcfwer 

Produel 

OtolO 

0.1736 

0.9890 

0.1718 

10  to  20 

0.1684 

0.9044 

0.1523 

20  to  30 

0.1580 

0.7.552 

0  1194 

30  to  40 

0.1428 

0.5730 

0  0818 

40  to  50 

0.1232 

0.39M 

0  0486 

50  to  60 

0.1000 

0.2379 

0.02.38 

60  to  70 

0.0737 

0.1195 

0.0088 

70  to  80 

0,0451 

0.0437 

0.0020 

80  to  90 

0.0152 

0.0050 

0.0001 

1.0000 

0.6086 
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by  Graphical  Means 

Time-consuming  computations  are  avoided  in  this  simple,  graphical  method  of  obtaining 
antenna  gain.  Once  radiation  pattern  of  antenna  is  known,  method  is  applicable  to  com¬ 
plex  antennas  and  for  determining  acoustical  gain  of  loudspeakers  and  horns 


nine  zones  of  equal  latitude  and 
each  zone  marked  with  its  relative 
area  using  a  subscript  correspond¬ 
ing  to  the  angle  at  the  center  of  the 
zone. 

To  integrate  the  energy  from  the 
antenna  in  question,  the  power  fall¬ 
ing  on  each  zone  is  determined  (the 
area  times  the  unit  power)  and  then 
these  powers  are  added  together. 
The  unit  power  in  each  zone  is 
found  by  squaring  the  field  values 
indicated  in  Fig.  1.  The  area  of 
each  zone  can  be  found  from  formu¬ 
las  available  in  many  handbooks, 
corresponding  to  the  values  shown 
in  Fig.  2.  Due  to  symmetry  it  is 
necessary  to  be  concerned  with  only 
one  quadrant.  By  correlating  the 
curve  and  data  of  Fig.  1  with  the 
zones  of  Fig.  2,  the  necessary  quan¬ 
tities  may  be  set  up. 

Typical  Example 

To  demonstrate  how  effective 
such  a  simple  integration  can  be¬ 
come,  a  tabulation  of  the  results  for 
the  half-wave  dipole  antenna, 
oriented  vertically,  is  shown  in 
Table  I. 


By  M.  W.  SCHELDORF 

Dtrtetor  Retearch 
Andrev)  Corforation 
Chieago,  luinoit 

Notice  that  if  the  unit  power 
from  an  isotropic  radiator  in  each 
of  the  zones  of  the  table  had  been 
used,  the  power  column  would  show 
1.000  for  all  zones,  the  product 
column  would  have  contained  the 
same  numerical  values  as  the  area 
column  and  the  final  sum  would  be 
1.0000.  Thus,  for  equal  intensities 
in  the  horizontal  plane,  the  num¬ 
bers  1.0000  and  0.6086  correspond 
to  the  power  radiated.  Therefore, 
the  gain  of  the  half-wave  dipole 
antenna  is  1.0000  divided  by  0.6086 
which  equals  1.643  or  +2.15  db. 
These  values  compare  favorably 
with  those  obtained  by  more  exact 
completely  mathematical  means. 

It  is  quite  obvious  now  that  to 
obtain  the  gain  of  any  antenna  hav¬ 
ing  a  solid  of  radiation  which  is 
generated  by  a  curve  rotated  about 
its  vertical  axis,  it  is  necessary  only 
to  repeat  the  above  simple  process. 
When  the  upper  half  and  the  lower 


half  of  the  vertical  pattern  are 
different,  as  is  often  the  case  in  ex¬ 
perimental  work,  the  integration 
must  be  done  for  double  the  number 
of  zones  and  the  gain  becomes  2.000 
divided  by  the  summation  of  the 
products  secured. 

Some  special  graph  forms  have 
been  developed  which  reduce  the  in¬ 
tegration  process  to  a  minimum  and 
permit  better  accuracy  because  the 
incremental  zones  are  reduced  to 
zero  width.  Refer  to  the  graph 
paper  forms  illustrated  in  Fig.  3,  4 
and  5.  In  effect,  power  values  cor-: 
responding  to  discreet  vertical  an-| 
gular  positions  are  plotted  linearly  | 
as  ordinates  on  each  of  these  ' 
papers. 

The  angular  positions  are  so  dis¬ 
tributed  in  the  abscissa  that  they 
provide  the  area  function,  in  the 
products  for  summation.  Thus  to 
find  the  relative  radiated  power,  | 
from  the  vertical  pattern,  the  area  | 
under  a  curve  plotted  on  these  I 
papers  is  measured.  The  area  for  I 
an  isotropic  radiator  is  the  area  I 
under  the  horizontal  line  of  ordi-  j 
nate  value  1.000.  A  previous  dis-  j 


FIG.  3 — Gofai  coaputation  chart  for  hoU-wav*  dipol*  aatanaa  FIG.  4 — Gaia  compotalloa  chart  tor  erouad^laao  oatoaaa 
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cussion  of  the  general  idea  for 
graphical  integration  is^  described 
by  Fiet*. 

To  obtain  the  gain  of  a  half-wave 
dipole  antenna,  the  vertical  pattern 
shown  in  Fig.  3  was  plotted.  By 
means  of  a  polar  planimeter,  the 
area  under  this  curve  was  measured 
to  be  1.894  units  and  the  area  for 
reference  as  3.135  units.  The  power 
gain  is  therefore  1.655.  The  error 
is  less  than  1  percent  compared 
with  the  usual  standard  of  1.645. 
Note  that  in  plotting  the  vertical 
pattern  or  beam  section  on  the 
chart  paper,  the  positions  of  90  and 
270  deg  along  the  abscissa  must  be 
used  for  the  horizontal  radiation 
values  of  the  pattern. 

In  many  cases,  especially  with 
experimental  data,  it  is  necessary 
to  consider  horizontal  patterns 
which  are  not  circular.  Also  there 
will  be  variations  in  the  beam  sec¬ 
tions.  This  necessitates  the  use  of 
more  than  one  integration,  one  for 
each  beam  section. 

Suppose  first  that  the  horizontal 
pattern  is  perfectly  circular  or  near 
enough  so  that  any  deviation  may 
be  neglected.  Then  beam  sections 
equally  spaced  in  the  azimuth  are 
used  and  the  gain  determined  from 
the  average  of  the  individual  values 
of  gain.  Next,  suppose  that  the 
horizontal  pattern  differs  consider¬ 
ably  from  a  circle  and  that  the  ver¬ 
tical  patterns  are  not  alike.  Then  it 
is  necessary  to  weigh  each  vertical 


pattern  in  accordance  with  its 
importance. 

Let  curve  *4  of  Fig.  6  represent 
the  measured  horizontal  pattern. 
The  magnitude  of  all  the  points  is 
'ncreased  until  the  average  value 
corresponds  to  unity  on  the  scale, 
as  shown  in  curve  B.  Suppose  that 
there  are  available  vertical  patterns 
for  the  sections  0  to  180  deg,  45 
to  225  deg,  90  to  270  deg  and  136 
to  315  deg.  as  shown  by  the  radial 
lines;  then  there  are  two  ways  of 
obtaining  the  gain.  One  method  is 
to  plot  each  vertical  pattern  on  the 
special  chart  paper  so  that  the  90 
and  270-deg  values  agree  with  the 
magnitudes  on  the  corrected  hori¬ 
zontal  pattern  B  and  then  take  the 
average  of  the  gain  values  obtained. 
A  second  method  is  to  plot  each 
vertical  pattern  on  the  special  chart 
paper  so  that  the  90  and  270-deg 
values  are  unity.  Then  modify 
each  gain  value  in  proportion  to 
the  corresponding  values  on  the 
horizontal  pattern  B  and  average. 

When  making  the  magnitude  cor¬ 
rections  with  experimental  data,  it 
is  often  necessary  to  use  some 
arbitrary  methods  to  adjust  the 
values.  Many  times  the  horizontal 
pattern  is  not  in  agreement  with 
the  corresponding  values  of  power 
in  the  vertical  patterns.  In  this 
case  it  will  be  found  satisfactory  to 
compare  the  mean  values  in  the 
horizontal  pattern  with  the  mean 
values  in  the  vertical  pattern  and 


make  the  adjustment  on  this  basis. 

It  should  be  noted  also  that  the 
gain  value  obtained  by  the  method 
described  is  the  average  gain  in 
the  horizontal  plane.  The  gain  in 
any  specific  direction  is  obtained  by 
multiplying  the  average  gain  value 
by  the  magnitude  of  the  corrected 
horizontal  pattern  in  that  direction. 

In  many  experiments,  vertical 
patterns  will  be  obtained  which 
do  not  give  a  maximum  power  in 
the  horizontal  plane.  For  instance, 
stub  radiators  over  odd-sized 
ground  planes  give  a  beam  which  is 
considerably  bent  up  or  down. 
When  such  a  curve  is  to  be  plotted 
on  the  special  paper  such  as  shown 
in  Fig.  3,  the  ordinates  given  on  the 
left-hand  margin  are  not  satis¬ 
factory. 

Since  the  divisions  are  not  uni¬ 
form,  the  scale  cannot  be  readily 
changed  and  still  keep  the  curve 
well  up  on  the  paper.  A  second 
scale  on  the  right-hand  margin  has 
been  provided  and  to  permit  better 
proportions  for  all  cases,  intermedi¬ 
ate  scales  as  shown  in  Fig.  4  have 
been  provided,  one  on  each  margin. 
In  Fig.  4,  the  kind  of  off-beam  pat¬ 
tern  that  may  be  encountered  has 
been  plotted.  In  this  case,  the  area 
under  the  curve  can  easily  be  more 
than  the  area  under  the  curve  for  a 
half-wave  dipole  antenna  and  hence 
the  gain  compared  with  it  is  less 
than  unity. 

An  advantage  in  the  use  of  the 


chart  paper  becomes  obvious  at 
once.  The  importance  of  side  lobes 
and  unbalanced  or  off-side  beams 
is  made  clear  by  the  area  that  these 
characteristics  contribute  to  the 
total  area.  Conversely,  it  can  be 
easily  observed  how  unimportant 
side  lobes  become  when  they  are 
present  at  high  elevation  angles. 

Vertical  patterns  calculated  in 
terms  of  power  and  those  measured 
with  square-law  detectors  may  be 
plotted  on  chart  paper  having  a  uni¬ 
form  distribution  of  the  ordinate 
values.  This  is  shown  in  Fig.  5. 
In  this  case,  it  is  convenient  to  use 
any  scale  desired,  the  right-hand 
margin  has  been  left  blank  for  this 
purpose. 

Gain  of  Beam  Antennas 

The  discussion  up  to  this  point 
has  been  restricted  to  the  kind  of 
antennas  most  commonly  used  in 
broadcast  services.  The  solid  of 
radiation  approaches  a  pancake 
with  most  of  the  energy  concen¬ 
trated  in  a  ring  in  the  horizontal 
plane.  There  are,  in  addition,  many 
services  that  employ  beam  anten¬ 
nas,  in  which  case  the  chart  paper 
is  used  in  a  slightly  different  man¬ 
ner. 

For  simplicity,  start  with  a  beam 
that  is  uniform  in  transverse  cross- 
section,  that  is,  the  E-plane  and  H- 
plane  patterns  are  alike.  Assume 
that  the  beam  is  horizontal.  Then 
the  spherical  surface  imagined  as 
surrounding  the  antenna  must  be 
divided  into  zones  as  shown  in  Fig. 
7.  Note  that  whereas  the  high- 
energy  level  for  the  horizontally 
omnidirectional  antenna  is  pro¬ 
jected  onto  relatively  large  areas, 
here  the  high-energy  level  is  pro¬ 
jected  onto  relatively  small  areas. 
The  use  of  the  chart  becomes  clear 
at  once. 

Instead  of  plotting  the  beam  sec¬ 
tion  so  that  the  maximums  of  radi¬ 
ation  occur  at  90  and  270  deg,  the 
main  beam  is  plotted  at  180  deg 
and  the  back  radiation  at  0  deg. 
(For  a  bidirectional  beam  there 
will  be  a  peak  at  both  180  and  0 
deg) .  An  example  is  shown  in  Fig. 
5.  It  is  obvious  at  once  how  much 
more  important  side  lobes  become 
with  this  type  of  radiator.  It  be¬ 
comes  easier  to  understand  why  ex¬ 
perimental  gain  values  fall  below 
anticipated  values  with  the  pres¬ 


FIG.  8  Sphar*  ior  thopad-baam 


full  scale  and  the  integration  modi¬ 
fied,  as  done  for  the  noncircular 
pattern  omnidirectional  antenna. 
Note  that  in  this  plan  for  multiple 
sections,  the  integration  is  done 
along  spherical  areas  known  as 
lunes,  such  that  the  effective  area 
of  integration  to  be  considered  va¬ 
ries  the  same  as  for  the  omnidirec¬ 
tional  antenna.  The  maximum  area 
occurs  in  the  horizontal  plane. 
Hence  the  antenna  power,  or  field, 
in  the  horizontal  plane  is  plotted 
at  90  and  270  deg  on  the  chart 
paper.  For  sharp  beams,  it  is  pos¬ 
sible  to  arrange  for  many  sections 
through  the  beam  and  only  a  few 
remote  from  the  beam,  as  long  as 
each  integration  is  weighted  in 
proportion  to  the  width  of  the  sec¬ 
tion  that  it  represents. 

When  integrating  the  patterns  of 
exceptionally  sharp  beams,  it  may 
become  necessary  to  plot  the  pat¬ 
tern  with  several  scales,  in  order  to 
obtain  the  required  accuracy.  In 
the  extreme  case  where  the  number 
of  determinations  warrants,  it  is 
entirely  practical  to  set  up  two 
separate  graphical  forms,  one  for 
the  main  beam  and  one  for  the  side 
lobes,  with  overlapping  angular 
scales  so  that  these  forms  will  cover 
a  range  of  beam  width. 


ence  of  seemingly  insignificant  side 
lobes  or  back  radiation. 


Shaped  Beams 


The  modern  trend  toward  shaped 
beams  requires  a  consideration  of 
gain  computation  suited  to  them. 
For  a  simple  regular  and  minor 
deviation  from  a  constant  cross-sec¬ 
tion  beam,  it  will  sufBce  to  obtain 
a  separate  pattern  in  the  E-plane 
and  the  H-plane  and  use  the  gain 
obtained  from  the  average  value. 

When  more  than  two  patterns  of 
the  beam  are  required  in  order  to 
define  the  shape  of  the  radiation 
solid  sufficiently  well,  an  extension 
of  the  above  scheme  is  unsatis¬ 
factory,  particularly  from  a  polar¬ 
ization  standpoint.  For  both  the 
E-plane  and  H-plane  patterns  the 
polarization  may  be  held  fixed  but 
with  intermediate  patterns,  the 
polarization  must  vary  with  the  ele¬ 
vation  angle.  This  is  both  difficult 
to  calculate  and  difficult  to  measure 
experimentally. 

The  most  direct  solution  is  to 
take  additional  patterns  in  the  ver¬ 
tical  axis  of  the  antenna,  at  differ¬ 
ent  azimuth  angles.  The  gain  is 
obtained  from  the  average  of  the 
individual  values,  with  no  consider¬ 
ation  to  an  integration  in  the  hori¬ 
zontal  plane.  The  sections  for  the 
patterns  are  shown  in  the  photo¬ 
graph  of  Fig.  8.  Note  that  each 
pattern  must  be  either  plotted  to 
its  appropriate  scale  magnitude, 
without  correction,  or  be  plotted  to 
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KLYSTRON  CIRCUITS 


Most-used  versions  presented  for  convenient  reference,  including  three  regulated 
power  supply  circuits,  klystron  frequency  standard,  afc  for  reflex  klystron  local  oscil¬ 
lator,  resonant  cavity  control  and  phase  modulator 

By  A.  E.  HARRISON  Aa»oc.  Prof,  of  Btectrical  Enpineeriitp,  Univertity  of  Washington,  Seattle 
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TONE, 
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BRIDGE-TYPE  POWER  SUPPLY — Givu  anj  datirsd  volu*  of  boom  ▼oltago  by 
chongioq  the  two  reiUtori  ipecUiad  in  ternu  of  beam  voltage  E„  provided  input 
voltage  is  also  changed 


RECEIVER -TYPE 
POWER  trans¬ 
former 


HALF-WAVE  POWER  SUPPLY— Conven- 
Uonal  half-wave  rectUter  is  alternative 
method  of  obtaining  500  volts  for  reflec¬ 
tor  voltage  supply.  A  p-brldge  regulator 
circuit  is  particularly  applicable  because 
It  operates  In  the  negotive  lead 


POWER  SUPPLY — Simplified  version  of  Hewlett-Packard  Model 
715-A  klystron  power  supply  circuit  illustrates  design  problems 
for  refles  klystrons.  Reflector  voltage,  which  requires  no  power 
and  often  operates  above  ground  potenUoL  Is  supplied  by  an 
r-f  supply.  The  r-f  oscillator  voltage  is  supplied  by  an 
electronically  regulated  source.  An  additional  feedback  circuit 


from  the  rectified  output  voltage  improves  voltage  stability. 
Reflector  voltage  is  adjustable  between  10  ond  900  volts. 
Diode  between  cathode  and  reflector  leads  prevents  reileeter 
voltage  from  becoming  positive.  Regulated  beam  voltage  ks 
vorlable  from  250  to  400  volts.  Single  VR  tube  nets  as  voltage 
reference.  Switches  delay  application  of  beam  voltage 
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i  COHVOHtHIS 


meeting  requirements  as  needed  with 
sound  engineering  design,  volume 
production,  efficient  and  prompt 
handling — these  form  the  basis  of 
CINCH  service  to  the  electronics 
industry. 


Let  CINCH  solve  your  problems 


G>untless  problems  have  been  solved  by  the 
large  variety  of  adequate  CINCH  components. 
Whatever  the  requirement  for  a  metal  plastic 
assembly,  the  record  of  the  past  quarter  century 
points  to  the  complete  and  satisfactory  fulfilment 
when  CINCH  is  called  upon. 

CONSULT  CINCti 


CncB  llAinirAcmiNS  Corporation 


KLYSTRON  CIRCUITS  (continued  from  page  148 


|lFReOUCNCY|Jfl*EOOENCr 
rn  TRiPLER  n  tripuer 


TONEO  T0a,970Zn  X  30)»>e 
RETUNE  FOR  EACH  STANOARO 
FREQUENCY 
n-0,1,2,3,4,  ETC 


FREQUENCY  STANDARD— A  phosp-modulatRd  lignol  derWcd 
irom  th»  uan*  aoiuca  cu  th*  input  tiqnal  ior  a  klytiion  ira- 
quancy  multtpliar  con  ba  uaad  to  qanarate  standard  Iraquanclas 
in  tha  microwora  raqton.  Modulator  unit  is  similar  lo  that  shown 
for  phasa-modulotion  of  a  klystron  omplifiar.  Tha  klystron  mul¬ 
tiplication  factor  is  11.  Tha  chokra  of  270-mc  input  fraquancy  and 
30-mc  modulation  fraquoncy  ratjuiras  only  four  sldabonds  to 
coTOr  tha  fraquancy  spactrum  batwaan  harmonics.  For  szampla, 
tha  nazt  standard  fraquancy  obora  2.970  -f-  120  me  la  a  sida- 
band  of  tha  12th  harmonic  of  tha  input  fraquancy.  or  3.240  — 
120  me 


RESONANT  CAVITY  CONTROL  OF  REFLEX  OSCILLATOR— 
Fraquancy  stobilization  of  a  raflax  klystron  oscillator  con  bo 
obtoinad  by  lockinq  tha  oscillator  to  a  resonant  cority.  A  block 
diagram  of  a  method  developad  by  R.  V.  Pound  is  illustrated. 
One  hybrid  iunction  (magic  tea)  proTidaa  a  sample  of  tha  output 
of  tha  raflaz  klystron  oscillator.  Whan  the  oscillator  frequency 
coincides  with  the  resonant  fraquancy  of  tha  cority  there  is  no 
r4  signal  at  mizar  crystal  No.  1  and  no  1-i  signal  at  mizer  No.  2. 
A  shift  In  frequency  produces  an  r-f  signal  at  the  first  crystal 
mbrar  which  becomes  modulated  at  tha  intarmadiala  fraquancy 
and  reflected  to  the  second  mizar  where  it  is  demodulated  to 
produce  an  l-f  signal.  Tha  phase  and  ampUtuda  of  tha  damodu- 
lotad  i-f  signal  are  datermined  by  tha  relation  between  tha  kly¬ 
stron  fraquancy  and  the  cority  frequency.  Tha  phase  mizer 
compares  tha  demodulated  i-f  srith  tha  original  source  rmH  pro¬ 
duces  a  signal  which  corrects  the  klystron  fraquancy 


RESONANT 

CAVITY 


•  UFFER 
AMPLIFIER 


- 


multiple- 

resonator 

KLYSTRON 


PHASE  MODULATION  OF  KLYSTRON  AM¬ 
PLIFIER — Soma  microwora  transmitter  sys¬ 
tems  can  adrantogaously  usa  phoss  modula¬ 
tion.  either  as  a  derica  ior  modulating  a  kly¬ 
stron  ompliiier  or  as  a  means  of  producing 
two  signals  with  o  iizad  frequency  diffar- 
enca.  In  most  cases  tha  modulation  iraquancr 
Im  is  mada  high  enough  so  that  a  sideband 
can  ba  saporatad  from  tha  corriar  frequency 
fe  by  tha  salactirity  of  the  high-Q  output 
resonator.  Tha  problem  is  to  rary  the  entire 


electron  gun  structure,  which  is  at  o  high  d-c 
roltaga  obora  ground,  at  on  r-f  rota.  Since  r-i 
chokes  ior  tha  heater  leads  are  not  too  prac¬ 
tical.  tha  schema  illustrated  for  including  tha 
three  klystron  laods  as  port  of  tha  plate  tank 
circuit  has  bean  darisad.  Tha  klystron  leads 
are  wound  with  tha  soma  number  at.  turns 
as  an  integral  part  of  the  tank  coil  but  in¬ 
sulated  adequately  ior  tha  cathode  roltaga 
on  tha  klystron.  Tha  t-i  circuit  must  ba  kept 
cloaa  to  tha  klystron  socket 


AFC — ^Raflaz  klystron  oacUlotors  ora 
ideally  suited  to  automatic  iraguoncy 
control  In  i-m  systems  bacansa  tha  d-c 
output  of  tha  discriminotor  can  ba  op- 
pUad  to  tha  reflector  electrode  to  control 
tha  fraquancy  of  tha  local  oscillator.  Tha 
reflector  roltaga  supply  In  this  circuit  is 
obtoinad  irom  o  selenium  ractifiar  so 
thot  a  common  grounded  laod  can  ba 
connected  to  tha  cothoda  of  a  type  723 
A/B  or  similar  raflaz  klystron  locol  oscil- 
lotot.  Two  VR-tuba  regulators  in  series 
glre  adequate  roltaga  stability  lor  this 
application.  Tha  output  of  the  i-m  dis¬ 
criminator  is  connacted  lo  tha  grid  of  a 
d-e  amplifier  which  controls  tha  reflector 
rollaga.  Tha  2,000-ohm  and  7S-ohm  ra- 
riobla  resistors  in  tha  cathode  lead  act 
as  rough  and  fine  controls  of  tha  orar- 
aga  reflector  roltoga 
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Speciiicatiun  of  vibrator  frequency,  voltage  and  size  is  no  guarantee  that 
your  power  supply  unit  will  do  its  job  ri^t . . .  permit  your  mobile  radio 
equipment  to  operate  properly. 

To  get  long,  trouble-free  performance,  the  power  circuit  must  be  designed 
80  that  the  characteristics  of  the  vibrator  are  in  balance  with  the  trans¬ 
former  and  buffer  capacitor. 

That  kind  of  designing  is  a  job  for  experts  . .  .  engineers  with  specialized 
knowledge,  skill  and  experience. 

Experienced  manufacturers  of  mobile  communications  equipment  turn  to 
MaV  lory  because  they  know  Mallory  has  facilities,  knowlenge  and  engineer¬ 
ing  skills  that  are  available  nowhere  else. 

Mallory  pioneered  practical  vibrator  development .  ..  .  produced  the  hrst 
commercial  vibrator  more  than  20  years  ago.  Since  that  time,  Mallory  h^ 
developed  and  produced  many  new  and  improved  types  of  vibrators  for 
both  civilian  and  military  use. 

Today  Mallory  is  recognized  as  the  leader  in  the  field  and  more  Mallory.; 
vibrators  are  used  as  original  equipment  in  mobile  radios  than  ail  other 
makes  combined.  .,| 

You'll  save  yourself  time,  trouble  and  expense  in  connection  with  vibrator 
power  supply  units  by  calling  on  Mallory  while  your  plans  are  in  the 
design  stage.  Write  or  telephone  Mallory  today. 


*Raf .  U.  SL  P>c.  Off. 


Vibrators  and  Vibrapack*  Power  Supplies 


SERVING  INDUSTRY  WITH 

Elffciromffchanical  Products— Raiistors  •  Switches  •  TV  Tuners  •  Vibrators 
Electrochemical  Products— Capacitors  •Rectifiers*  Mercury  Dry  Batteries 
Metallurgical  Products-Contacts  •  Special  Metals  •  Welding  Materiolt 
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rotates,  feeds  axially  past  the  opti¬ 
cal  system  at  the  rate  of  l/200th  in. 
per  drum  revolution. 

The  time  required  to  complete 
the  scanning  is  160  seconds.  This 
is  inconveniently  long  but  has  no 
adverse  effect  on  the  results  with 
an  analog  computer  of  the  Reac 
type.  A  higher  scanning  speed  and 
wider  line  spacing  would  be  desir¬ 
able  to  reduce  this  time.  Also,  a 
larger  drum  would  be  preferable 
since  errors  in  drawing  on  larger 
paper  would  be  less  important  in 
percentage.  However,  facsimile 
equipment  having  these  desirable 
features  was  not  available  for  the 
tests. 

Figure  1  is  a  block  diagram  of  the 
circuit  employed,  and  Figure  2 
shows  the  waveforms  at  various 
points  as  indicated.  For  purposes 
of  illustration,  the  variations  in  the 
pulse  spacing  are  exaggerated  on 
Fig.  2. 

Referring  to  the  figures,  the  cam- 
operated  contact  triggers  a  saw¬ 
tooth  generator  each  revolution  of 
the  drum.  The  output  of  the  saw¬ 
tooth  generator  is  fed  through  a 
cathode  follower  to  an  electronic 
switch,  so  that  the  input  to  the 
switch  is  a  sawtooth  voltage  at  low 
impedance. 

The  switch,  normally  nonconduct- 
at  300  rpm  by  a  synchronous  motor,  ing,  is  actuated  by  amplified  pulses 
so  that  the  graph  is  scanned  at  a  from  the  phototube  output  so  that 
rate  of  five  lines  per  second.  The  it  conducts  momentarily  when  the 
exact  speed  is  not  important,  but  curve  passes  the  scanning  spot, 
it  is  essential  for  the  speed  to  be  When  the  switch  is  thus  caused  to 
constant.  By  means  of  an  optical  conduct,  it  charges  a  capacitor  to 
system,  light  reflected  from  a  small  the  voltage  of  the  sawtooth  input 
area  of  the  graph  sheet  is  directed  at  that  instant,  the  time  constant 
to  a  phototube.  The  optical  system  of  the  charging  circuit  being  short, 
is  stationary  and  the  drum,  as  it  This  capacitor  then  remains 
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Facsimile-Scanner  Function  Generator 


By  James  C.  Barnes 

Aaaiatant  /Vo/eaaor 
Electrical  Engineering  Department 
Univereity  of  Minnesota 
Minneapolis,  Jfinneaota 


1  SAWTOOTH 
C£N 


SWITCH 


In  the  solution  of  certain  prob¬ 
lems  by  electrical  analog  methods 
it  may  be  necessary  to  employ  a 
relation  between  two  variables 
which  is  specified  graphically.  In 
others,  although  an  analytical  ex¬ 
pression  is  available,  the  analytical 
relation  may  require  rather  elabo¬ 
rate  arrangements  to  provide  an 
electrical  analog.  Hence  a  con¬ 
venient  means  of  obtaining  an  elec¬ 
trical  representation  of  a  graphed 
function  is  of  value. 

To  allow  using  a  graph  rather 
than  a  profile  (as  used  by  Sunstein, 
Electronics,  p  100,  Feb.  1949),  the 
possible  use  of  facsimile  techniques 
was  investigated,  since  graphs  are 
suitable  subject  copy  for  transmis¬ 
sion  by  facsimile  systems.  If  a  graph 
is  scanned  with  the  scanning  lines 
parallel  to  the  vertical  axis,  there  is 
a  pulse  in  the  scanner  output  each 
time  the  scanning  spot  passes  over 
the  curve.  The  result  is  a  pulse- 
time-modulated  signal,  the  timing 
of  the  pulses  representing  the 
height,  or  ordinate,  of  the  curve. 

To  demonstrate  the  proposed 
method,  a  drum-type  facsimile  sin¬ 
ner  was  adapted  to  generate  an 
electrical  signal  from  a  graphed 
function.  In  the  particular  scanner 
used,  the  drum  on  which  the  copy 
is  scanned  is  6  in.  in  circumference 
and  4f  in.  long.  The  drum  is  rotated 
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FIG.  1 — Block  diagram  of  the  function 
genwrator 


Viww  ol  thw  •xpwrimwntal  model  of  the  ftmction  generator 
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SIGNAL  GENERATOR 

Type  202-D 

Frequency  Range  175-250  me. 


With  the  type  202*D  Signal  Generator,  you  can 
quickly  and  accurately  test,  analyze  and  evaluate  the 
performance  of  telemetering  receivers  and  associated 
equipment.  Note  thot  the  frequency  coverage  of  the 
instrument  is  provided  in  a  single  range  between 
175-250  me. 

SMCiriCATIONS: 

RF  RANOi:  175-350  magocyclM  in  on*  rang*,  occurat*  I*  w  0.5%. 
Main  froquancy  dlol  «!»•  calibrofod  in  24  nqiMil  divitlant  far 
wta  with  vomior  froqwancy  dial. 

VERNIER  FREQUENCY  DIAL:  This  diol  i«  dlvidod  info  opproxi- 
motoly  100  tqwol  tcalo  divltiont  ond  it  towplod  to  tho  main 
froquoncy  diol  by  o  24t1  goor  Iroin.  Tht  opproxlmofo  froqoonty 
cbongo  por  vomlor  division  is  3S  kc. 

FREQUENCY  MODULATION  (DEVIATION);  Tho  FM  dovioHon  Is 
confinooosly  vorioMo  from  soro  to  240  kc.  Tho  modwloflon 
motor  is  colibrotod  in  throo  FM  rongos  (I)  0-24  kc.«  (2)  (VtO  kc., 
ond  O)  0-240  kc.  dovlotion. 

AMniTUDE  MODULATION;  UtiNiing  tho  intomol  audio  osciHator 
omplitvdo  modulation  may  bo  obtoinod  ovor  tho  rongo  of 
0-50%  with  motor  calibration  points  of  30%  and  50%.  By 
moans  of  on  oxtomol  oudio  oscillotor  tho  RF  cc^rior  may  bo 
omplitudo  modulotod  to  substontiolly  100%.  A  front  ponol 
jock  is  providod  which  pormits  diroct  connoction  of  on  oxtomol 
modulating  voltogo  sourco  to  tho  Rnol  stogo  for  pulso  and 
squoro  wovo  modulation.  Undor  thoso  conditions  tho  riso  timo 
of  tho  modulotod  corrior  is  loss  thon  0.2S  mlcrosoconds  and 
tho  docay  timo  loss  than  O.B  mlcrosoconds. 

MODULATION  CONTROLS;  Soporoto  potontiomotors  oro  providod 
for  continuous  control  of  FM  and  AM  lovols. 

MODULATING  OSQUATOR;  Tho  intomol  AF  osciHator  may  bo 
swHchod  to  pmvido  oHhor  froquoncy  or  omplitudo  modulo^n. 
It  may  also  bo  switchod  off.  Eight  Rxod  froquoncios  botwoon 
50  cyclos  and  15  kUocyclos  oro  avollablo,  any  ono  of  which 
may  bo  soloctod  by  a  rotary  typo  switch. 

RF  OUTRUT  VOLTAGE:  Tho  RF  output  voHogo  is  conHnuously 
vorloblo  ovor  o  rongo  from  0.1  mkrovoH  to  0.2  voHs  at  tho 
torminols  of  tho  output  coblo.  Tho  impodonco  of  tho  RF  output 
lock,  looking  into  tho  instrumont.  Is  53  ohms  rosisHvo. 

DISTORTION;  FM:  Tho  ovoroll  FM  distortion  at  75  kc.  is  loss  than 
2%  and  at  240  kc.  loss  than  10%. 

AM:  Tho  distortion  prosont  at  tho  RF  output  for  30%  omplitudo 


Visit  our  booth  276-277  at  the  I.R.E.  Show 


modulation  is  loss  than  3%  and  for  50%  AM  loss  than  4.5. 
At  100%  tho  distortion  is  12%  to  15%  doponding  upon  tho 
modulating  froquoncy. 

SRURIOUS  RF  OUTPUT:  All  spurious  RF  output  vobogos  oro  at 
loost  25  db.  bolow  tho  dosk^  fundamontal.  Total  RMS  sporloos 
FM  from  tho  40  cyclos  powor  sourco  Is  down  moro  than  50  db., 
with  75  kc.  dovioHon  os  a  roforoiKO  lovol. 

EXTERNAL  MODULATION  REQUIREMENTS; 

Froquoncy  Modulation:  Tho  dovioHon  sonsHivlty  Is  50  kc.  por 
voH.  For  oxtomol  FM  tho  Input  impodoiKO  Is  1500  ohms. 
AmpUtudo  Modulation:  Approximotoly  45  voHs  oro  roquirod 
for  50%  moduloHon  and  100  voHs  for  100%  moduloHon. 
For  oxtomol  AM  tho  input  impodonco  Is  7500  ohms. 

Au^  VoHogo  for  Extomol  Uso:  Thoro  Is  avollablo  at  tho  FM 
oxtomol  oscillator  binding  posts  about  5  voHs  o.c.  maximum 
oi^  at  tho  AM  oxtomol  oscillator  binding  posts,  50  voHs 
maximum. 

DIMENSIONS  AND  WEIGHT:  Outsido  cabinot  dlmonsions:  17*' 
high,  13^*'  wido,  ItW''  doop.  Woight;  35  pounds. 

Pneo:  $980  00  F.O.B.  Boonton,  N.  i. 
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charged  at  this  voltage,  except  for 
leakage,  until  the  next  switch  oper¬ 
ation  when  the  curve  passes  the 
scanning  spot  again.  Accordingly,  if 
a  linear  sawtooth  is  assumed,  the 
voltage  on  the  capacitor  is  propor¬ 
tional  to  the  time  between  the  start 
of  the  sawtooth  and  the  occurrence 
of  the  pulse,  except  for  an  additive 
constant.  This,  in  turn,  is  propor¬ 
tional  to  the  height  of  the  curve, 
again  with  an  additive  constant. 

It  is  essential  that  only  pulses 
produced  by  scanning  the  curve 
actuate  the  switch.  However,  the 
phototube  output  contains  fluctua¬ 
tions  due  to  cross-section  lines  and 
paper  irregularities  in  addition  to 
the  useful  pulses.  The  amplitude  of 
these  fluctuations  is  relatively 
small,  provided  that  the  cross-sec- 
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FIG.  2 — Exaee*rot»d  view  oi  Ih*  Taria- 
tioiu  in  pulM  ipocing 


tion  lines  are  light.  Cross-section 
paper  having  light  green  cross- 
section  lines  met  this  requirement. 


Industrial  Electronic  Fly*Ash  Recorder 

Marcel  Grobtuch 

Melbourne,  Au9tralia 


An  electronic  fly-ash  recorder  to 
be  used  for  examination  of  dust 
output  from  boilers  has  been  de¬ 
signed  and  constructed  in  Austra¬ 
lia.  Performance  and  usefulness 
exceed  that  of  any  other  piece  of 
similar  equipment  known  to  the 
writer. 

The  idea  was  first  examined  when 
the  Australian  Paper  Manufactur¬ 
ers  Ltd.  found  it  necessary  to  meter 
the  relatively  large  particles  of  dust 
as  apart  from  the  smoke  in  the  flue 
gases  issuing  from  the  stack  of  one 
of  its  several  mills.  The  stack  in 
question  is  common  to  three  boilers, 
each  being  metered  independently 


and  recorded  on  a  multipoint  strip- 
chart  recorder. 

A  six-in.  diameter  sampling  tube 
was  fitted  across  the  induced  draft 
fan  and  inspection  ports  of  li-in. 
inside  diameter  tubing  mounted  on 
the  sampling  tube.  These  ports 
were  left  open  to  enable  the  air  to 
be  drawn  continuously  into  the  tube 
as  a  result  of  the  negative  pressure 
inside.  An  attempt  to  use  windows 
was  made  in  the  early  stages  of 
experiments  but  invariably  they  be¬ 
came  fogged  after  only  a  short 
period  of  operation  and  efforts  to 
create  drafts  across  the  surfaces  of 
the  glasses  were  unsuccessful. 


FIG.  1 — Fly-aih  recorder  circuit  diaqrom 


The  amplified  output  of  the  photo¬ 
tube  is  clipped  to  remove  the  un¬ 
wanted  fluctuations,  leaving  the 
pulses  as  required. 

The  capacitor  charged  by  the 
electronic  switch  is  connected  to  a 
cathode  follower.  The  output  is 
taken  between  the  cathode  of  this 
tube  and  the  cathode  of  another 
cathode  follower  whose  grid  voltage 
is  adjustable.  This  adjustment  per¬ 
mits  setting  for  zero  output  when 
the  zero  reference  mark  is  scanned. 
A  second  adjustment  controls  the 
period  of  the  sawtooth  generator. 
This  effectively  is  a  control  on  the 
vertical  scale  factor,  or  signal  volts 
per  unit  distance  on  the  vertical 
scale  of  the  graph.  It  is  set  when 
the  reference  mark  at  the  scale 
maximum  is  scanned. 


A  phototube  is  situated  on  one 
side  of  the  inspection  port  with  a 
low-voltage  d-c  light  source  oppo¬ 
site.  A  slit  of  light  is  focused  at  the 
center  of  the  sampling  tube  and 
passes  through  to  the  phototube.  A 
pulsating  direct  current  flows  in  the 
cathode  resistor  of  the  tube.  The 
frequency  of  the  a-c  component  de¬ 
pends  upon  the  number  of  shadows 
per  second  affecting  the  cell  due  to 
the  light  absorbed  by  the  dust  par¬ 
ticles. 

The  a-c  component  is  amplified 
through  a  three-stage  amplifier  and 
applied  to  a  direct-reading  fre¬ 
quency  meter.  The  current  through 
the  6H6,  Fig.  1,  is  directly  propor¬ 
tional  to  the  frequency  at  which 
the  dust  particles  pass  the  inspec¬ 
tion  point. 

The  movement  of  a  chopper-bar- 
type  of  multipoint  recorder  is  in 
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C-D-F  makes  all  three! 

lot»  co^  Spiral  Tubing 


e  Deiiigners,  enjiineers,  prcnlurtion  men  ever>'where  are  changing  their 
thinking  (and  specifications)  over  to  economical  C-D-F  spiral  tubing. 
Whether  it's  round,  square,  or  rectangular,  C-D-F  tubing  is  stiff,  sturdy, 
crush  resistant.  It  has  goo<l  tensile  strength,  along  with  good  dimensional 
stability  under  varying  atmospheric  conditions. 

Above  all,  it  is  low  in  cost.  C-D-F  experts  in  insulation,  recommend  spiral 
tubing  for  coils  and  structural  spacers.  For  transformers,  switches,  selen¬ 
ium  rectifiers. 

The  round  tubing  ranges  from  to  6",  with  wall  thicknesses  from 
.(K)75"  to  V^".  The  minimum  ID  of  the  square  and  rectangular  tubing  is 
%*,  with  2^4*  tbe  maximum  ID.  1/16"  is  the  maximum  wall  thickness. 
All  tubing  can  lie  supplied  in  lengths  from  2'  to  4'.  From  our  own  fabri¬ 
cating  experience,  we  know  you  will  find  this  sturdy  material  easy  to  drill, 
tap,  rivet,  flute  or  thread. 

Think  it  orer . . .  then  talk  to  the  man  from  C-D-F,  a  skilled  plastics 
engineer.  C-D-F  has  sales  offices  in  principal  cities  with  modern  test  labora¬ 
tories  at  all  plants.  C-D-F  spiral  tubing.  The  man  from  C-D-F.  Both  are 
good  to  know! 

FOR  LITTLE  COILS  .  .  . 

•  C-D-F  puts  notches  in  to  moke  windipg  easy.  Hard  to  crush,  this  tube  withstands 
prolonged  heat  of  1 90°F.,  240°F.  intermittently.  Write  for  samples  and  complete  specifi¬ 
cations.  For  availability,  economy,  adaptability . . .  buy  your  spiral  tubing  from  C-D-F. 
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not  to  measure  the  absolute  number 
of  particles  above  a  certain  size.  It 
is  intended  to  indicate  trends  in  the 
quantity  of  ash  passing  into  the 
atmosphere.  The  minimum  size  of 
particle  counted  is  easily  governed 
by  the  setting  of  the  gain  control. 
The  instrument,  however,  is  not 
affected  by  a  relatively  constant 
background  of  the  smoke  com¬ 
prising  much  smaller  particles. 

The  instrument  has  an  added  ad¬ 
vantage  in  its  ability  not  to 
ignore  slow  ambient  light-intensity 
changes.  The  reading  is  not  affected 
by  the  slight  fogging  of  the  photo¬ 
tube  by  dust  or  by  small  changes 
in  light  intensity  due  to  the  fact 
that  the  frequency  meter  used  is 
insensitive  to  changes  in  amplitude 
of  the  applied  waveform. 

The  input  to  the  amplifier  is  suc¬ 
cessively  switched  to  the  three 
boilers  by  a  selector  switch  in  the 
recorder  so  that  any  individual 
offending  boiler  may  be  easily  dis¬ 
covered  and  the  cause  rectified. 


THE  FRONT  COVER 


A  SYSTEM  of  high-powered  vhf  and  uhf  radio 
transmitters  has  been  installed  by  National 
Bureau  of  Standards  engineers  G.  R.  Chambers  and 
J.  H.  Chisholm  on  Cheyenne  Mountain,  Colorado, 
for  radio-propagation  research.  The  transmit¬ 
ters  are  crystal  controlled  and  radiate  unmodulated 
signals.  Two  vhf  transmitters,  generating  3  kw  at 
100  and  200  me,  feed  antennas  on  the  tower  together 
with  a  4-kw  uhf  transmitter  operating  at  1,047  me. 
Two  other  vhf  transmitters  operate  at  a  level  1,500 
ft  lower. 

Preliminary  measurements  of  radio  fields  at  dis¬ 
tances  100  to  300  miles  beyond  the  82-mile  radio 
horizon  have  indicated  considerably  stronger  fields 
than  those  prescribed  by  standard  diffraction  theory. 
A  new  theory  has  been  evolved  for  the  propagation 
of  vhf  radio  waves  beyond  the  horizon  by  Dr.  J. 
Feinstein  of  the  NBS  staff. 


series  with  the  microammeter  in  troduce  a  long  time  constant  in  the 
the  diode  cathode  circuit.  As  the  6H6  cathode  so  as  to  record  only 
rate  of  fluctuation  is  extremely  an  average. 

high,  it  was  found  necessary  to  in-  The  purpose  of  the  recorder  is 


Television  Pattern  Generator 

Circuit  techniques  like  those  in 
a  tv  transmitter  sync  generator 
are  utilized  in  the  Hickok  Vid¬ 
eometer,  a  pattern  generator  for 
receiver  testing.  The  instrument 
contains  a  crystal-controlled  oscil¬ 
lator  at  316  kc,  from  which  ac¬ 
curately  timed  signals  are  divided 
down  to  16,750,  900  and  60  cycles. 

Combinations  of  these  frequen¬ 
cies  provide  a  choice  of  video  out¬ 
puts  for  a  dot  pattern,  a  crosshatch 
pattern,  horizontal  lines  plus  fram¬ 
ing  frequency,  vertical  lines  plus 
framing  frequency,  and  framing 
frequency  with  blank  raster.  The 
video  output  can  also  be  used  to 
modulate  low  or  high-band  oscil¬ 
lators  in  the  unit.  The  bar-dot  pat¬ 
tern  consists  of  16  horizontal  bars 
(14  normally  visible),  20  vertical 
bars,  or  300  dots. 

The  crystal-controlled  frequency 
of  316  kc  is  divided  down  by  relaxa¬ 
tion  oscillators.  Four  shaping  cir¬ 
cuits  are  employed.  The  various 
frequencies  taken  from  the  timer 
are  shaped  and  fed  to  the  mixers  or  negative  polarity.  These  are  fed 
in  proper  polarity  and  amplitude.  to  the  amplifier  and  cathode  fol- 

The  output  of  the  mixers  is  fed  lower,  and  are  available  at  the  video 
into  a  plate-cathode  phase  inverter  output  and  are  also  used  to  modulate 
providing  outputs  of  either  positive  the  r-f  channel  oscillators. 
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FIG.  1 — ArrangBrnant  oi  alagat  oi  Oia  Hickok  VkUomatar,  o  bar  and  dot  pottora 
gonoralor 


Output  of  the  phase  inverter  is 
connected  to  a  video  amplifier  and 
amplified  without  appreciable  loss 
to  the  higher  frequency  components. 
The  video  amplifier  is  also  utilized 
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gineerinq  Activiti^% 
ond  Policies 


Plea%ont  Communities  m 
Which  to  live  ond  Work 


Opportunities  for  Progretsiv 
Growth  and  Advancement 


RCA  Tubes  Po<e  Setters  for 
Our  Electronited  Cfviliiotion 


Addrct) 


with  the  future  of  their  careers 


Are  you  in  a  “dead  end"  job  with  no 
chance  to  moye  forward? 

Would  you  like  work  that  challenges 
your  creative  thinking  and  skills? 

Is  your  present  position  limiting  your 
opportunity  for  the  complete  expression 
of  your  talents  in  electronics? 

Do  you  and  your  family  worry  about 
your  career,  or  where  you  live  now,  or 
about  security  and  your  future? 


If  the  answer  is  "yes”  to  one  or  more 
of  these  questions— then  you  should  send 
for  a  frtt  copy  of  RCA’s  new  booklet 
CHALLENGE  AND  OPPORTUNITY,  The 
RtU  qf  tie  Engineer  in  RCA. 

This  36-page,  illustrated  booklet,  just 
off  the  press,  will  show  you  the  splendid 
opportunities  offered  by  RCA  to  put  your 
career  on  the  upswing.  See  how,  as  part 
of  the  RCA  team,  daily  contact  with  the 


best  minds  in  various  fields  of  electronics, 
and  with  world-renowned  spedalistt  will 
stimulate  your  creative  thinking. 

For  graduate  engineers  who  can  see 
the  ch^enge  of  the  future,  RCA  offers 
opportunities  for  achievement  and  ad¬ 
vancement  that  are  legion.  Send  for  a 
copy  of  CHALLENGE  AND  OPPORTU¬ 
NITY,  The  Rale  ef  the  Engineer  in  RCA. 
It  is  yours  free  for  the  asking. 


Awerdv  Special  Recognition 
Retirement  Plan  Intwr 
Protection  Program 


How  RCA  Serves  the  Government, 
Science  and  Industry 


Focilities  to  Suppbit  Fully 
Every  Requirement 


To  QoalHiod  Cnginoorst 

H  yen  qwalWy  tor  any  ef  the  pesMans 
Hstad  balaw,  writa  as  far  a  parsaaal 
Intarvlaw— laclada  a  caaiplata  r4- 
suai4  af  yaar  adasatlaa  and  aapari  ■ 
nasa.  Writa  la  address  In  caapaa. 


RAD  to  CORPORATION  of  AMERICA 


MAIL  COUPON  NOW  I 


POSITIONS  OPEN  IN  THE  FOLLOWING  FIELDS: 

O  Tefev»lon  Devefopment 
O  Electron  Tube  Dtvlopmttf 
O  Transfontfr  emd  Coil  Design 
O  Comnwnicatiom 
O  Rodor— Missile  Guldaneo 
O  Computor  Deveiopmenf  and  Design 
O  Navigational  Akb 
O  Technical  Saloa 

O  Boetronie  iquipmont  Field  Service 


MR.  ROBERT  E  McQUISTON,  Manager 
Specialized  Employment  Division,  Dept.  46C. 

Radio  Corporation  of  America  '  -a 
30  Rockefeller  Plaza,  New  York  20,  N.  Y. 

Without  obligadon  on  my  part,  please  send  me 
a  free  copy  of  CHALLENGE  AND  OPPORTUNITY. 


City _ 

List  degree  or  degrees_ 
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FOR  QUALITY 


as  a  modulator  for  the  r-f  channel 
oscillators. 

One  duo-triode  tube,  tied  in 
parallel,  is  utilized  as  both  cathode 
follower  and  discharge  tube.  With 
the  waveform  selector  in  the  video 
output  ON  position,  the  plate  is 
heavily  bypassed  and  the  tube  oper¬ 
ates  as  a  cathode  follower  with  the 
output  taken  from  the  cathode. 
With  the  waveform  selector  set  to 
either  60  or  15,750-cycle  sawtooth 
output,  the  cathode  is  grounded 
and  a  resistor  and  discharge  ca¬ 
pacitor  are  switched  into  the  plate 
circuit.  The  sawtooth  output  is 
formed  and  taken  from  the  plate 
and  the  tube  acts  as  a  discharge 
tube. 

R-F  Output 

Two  independent  Ck)lpitt8  oscil¬ 
lators  are  employed,  one  for  the  low 
channels  and  one  for  the  high  chan¬ 
nels.  These  oscillators  are  plate- 
modulated  through  an  RC  and  L 
network  from  the  plate  of  the  modu¬ 
lator.  Both  oscillators  are  continu¬ 
ously  tuned  and  calibrated  in 
channel  numbers.  The  percentage 
of  modulation  is  variable. 

Video  output  is  taken  directly 
from  the  video  attenuator  of  the 
cathode  follower  and  fed  into  a 
peak-to-peak  duo-diode.  Direct  cur¬ 
rent  from  this  rectifier  is  fed  into 
a  meter  which  is  calibrated  in  peak- 
to-peak  volts. 

With  the  instrument,  problems 
involving  isolation  or  nonlinearity 
in  sweep  circuits,  phase  distortion, 
hum,  frequency  response  and  ad¬ 
justment  of  hold  controls  can  be 
solved.  In  this  connection,  it  is 
interesting  to  note  that  since  the 
television  test  pattern  does  not 


Th«  taUvUion  paflarn  ganarolor 


It  has  taken  years  of  constant  research  and 
development  to  make  Amphenol  the  keyword 
in  the  electronics  industry .  Specifying  Amphenol 
is  specifying  quality!  From  the  inclusion  of  only 
the  best  of  top-grade  materials  to  the  last  rigid 
inspection  of  the  finished  component,  nothing  is 
overlooked  in  making  every  Amphenol  connec¬ 
tor  or  cable  the  best  in  quality  that  can  be 
produced. 

A  copy  of  Amphenol's  B-2  General  Catalog 
will  be  sent  on  request. 


AMERICAN  PHENOLIC  CORPORATION 

1830  SO.  S4TH  AVENUE  •  CHICAGO  SO,  ILLINOIS 


Tight  ‘‘specs” 
on  small, 
fragile  parts 


are  quickly  and  completely  checked  on  a 
KODAK  CONTOUR  PROJECTOR 


Whether  you're  checking  this  tiny  radio  tube  grid  or  a  big,  intri¬ 
cate  commuMtor  a  foot  in  diameter,  a  Kodak  Contour  Projector 
keeps  on  paying  its  way  in  your  inspection  department. 

The  new  Model  2A  it  seen  here  being  used  to  measure  spot 
samples  of  parts  far  too  delicate  for  any  but  the  optical  method 
of  gaging. 

Newly  designed  vertical  and  horizontal  measuring  attachments 
let  you  apply  precision  micrometry  to  otherwise  inaccessible 
dimensions  that  would  be  distorted  by  mechanical  contact. 

Moments  later,  you  might  want  even  more  precise  measure¬ 
ments  on  a  bulky  part  that  needs  the  full  eight  inches  of  clearance 
between  lens  and  object  plane.  With  the  Kodak  Contour  Pro¬ 
jector,  you  get  this  large  working  space  for  any  of  six  magnifica¬ 
tions  you  can  dial. 

If  you  need  optical  gaging  for  rapid  routine  inspection  rather 
than  for  measurements,  the  stripped-down  Model  3  is  your  choice. 
A  fixture  designed  for  maximum  efficiency  in  handling  your  par¬ 
ticular  part  goes  on  the  stage.  Over  the  screen  goes  a  chart-gage 
keyed  to  the  fixture  and  carrying  all  tolerances.  Even  an  inexperi¬ 
enced  operator  can  either  pass  a  part  or  see  at  once  which  of  many 
dimensions  are  off  and  by  how  much.  To  inspect  an  entirely  dif¬ 
ferent  kind  of  part  means  only  slipping  in  a  different  fixture  with 
its  corresponding  chart-gage. 

In  your  area  there’s  an  engineer  with  wide  experience  in  both 
aspeas  of  optical  gaging  technique.  It  will  cost  you  nothing  to 
discuss  with  him  the  details  pertinent  to  your  own  particular 
requirements.  To  get  in  touch  with  him,  write  Eastman  Kodak 
Company,  Industrial  Optical  Sales  Division,  Rochester  4,  N.  Y. 


the  KODAK  CONTOUR  PROJECTOR 


If  you  wont  to  chock  procition  tpttr  and  Kolkol  goon  ki  ocMon,  writo  for 
informotion  obovt  Kodak  Conju-Gogo  Instrvmofttotton. 


Kodak 
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WHEN  THE  POWER  COMPANY  changed  over  to 
alternating  current  in  certain  Chicago  areas  it  meant 
that  existing  elevators  operating  on  D.C.  had  to  be 
converted  fast,  or  the  good  people  of  the  town  would 
be  “grounded.” 

Ther  Electric  &  Machine  Works  of  Chicago  solved 
elevator  rectification  problems  for  considerably  more 
than  100  famous  buildings  in  the  Windy  City  by 
designing  complete  power  supply  and  regenerative 
braking  equipment  employing  Seletbon  rectifiers. 
The  illustration  shows  a  typical  3  bank  unit  with  re¬ 
generative  control,  built  for  the  Clinton  Realty  Co. 

Of  course,  elevator  operation  is  but  one  of  many  uses 
for  Seletbon.  These  rugged,  efficient  selenium  recti¬ 
fiers  are  versatile  —  useful  in  hundreds  of  varying 
industrial  applications  for  economical  conversion  of 
alternating  current  to  D.C. 


Rectifter  stacks  for  military  prototypes  will  be  furnished  promptly 
.  .  .  Send  us  your  specifications,  and  write  us  for  SELETRON  Bul¬ 
letin  No.  104-D-2. 


eletron 


RADIO  RECEPTOR  COMPANY,  Inc. 

Sine*  1922  in  Radio  and  iltfronUi 

Soles  Dept;  251  West  19th  St.,  New  York  11,  N.Y. 
Factory:  84  North  9th  St.,  Brooklyn  11,  N.  Y. 
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Good  ideas  for  electronic  circuitry  sometiiiiea  run  afoul 
of  connector  problems.  Maybe  existing  connector  units 
won’t  hold  air  pressure  gradients,  won’t  stand  the  heat, 
aren’t  rugged  enough  for  the  job.  Or  maybe  it’s  a  ques¬ 
tion  of  altitude,  or  under-water  application.  But  if  you 
can  sketch  the  circuit,  we’ll  take  it  from  there.  We’ve 
engineered  so  many  special  connectors,  solved  so  many 
“impossible”  problems,  that  whatever  the  requirements 
are,  we  can  usually  provide  the  answer. 


dtaphrogm  bsilow*. 


Ushlw*<sM  octuotort  for 
any  ra^ulrtnwnt. 


RwibI*  cenAiil  and  if- 
nition  attMnbliM. 


A«ra-S«al  vlbrallaR< 
proof  hoio  clampt. 


Special  CONNECTORS 
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ELECTRONS  AT  WORK  (CMtIiiwd) 

normally  have  equally  spiu;ed  hori¬ 
zontal  lines,  a  misalignment  of  both 
vertical  linearity  and  ion  trap  would 
not  be  noticed  with  a  station  test 
pattern,  because  the  error  in  ver¬ 
tical  linearity  would  be  compen¬ 
sated  by  misalignment  of  the  ion 
trap.  The  bar  pattern  from  the 
Videometer  would  show  up  this 
defect  on  the  screen  of  the  picture 
tube,  however. 

Since  the  pattern  generator  is 
calibrated  in  terms  of  microvolts 
of  output,  the  sensitivity  of  the  re¬ 
ceiver  can  readily  be  determined. 


High-Speed  Recorder  • 

By  Leo  Rosen 
Department  of  Defense 
U’aAhinirton,  D.  C. 


This  article  describes  two  essen¬ 
tially  similar  recorders  for  printing 
hard  copy,  one  printing  numbers 
only,  the  other  printing  36  symbols. 

The  recorder  consists  of  a  multi¬ 
ple  selection  and  printing  mechan¬ 
ism  and  a  paper-feed  mechanism. 
The  printing  mechanism  accepts 
and  prints  40  characters  in  parallel, 
the  printing  being  accomplished 
without  stopping  the  print  wheel. 
The  paper  remains  stationary 
during  printing.  The  paper-feed 
mechanism  is  controlled  independ¬ 
ently  from  the  printing  mechanism 
and  causes  the  paper  to  advance  ap¬ 
proximately  i  of  an  inch. 

The  entire  cycle  of  printing  and 
paper  advance  is  completed  in  0.068 
sec  and  therefore  the  recorder  is 
capable  of  printing  either  continu¬ 
ously  or  intermittently  at  the  rate 
of  15  lines  per  second  with  40  char¬ 
acters  to  each  line. 

The  theory  of  one  method  of 


#  Here’s  the  latest  thing  in  H  LbJj 
Sessions-equipped  clocL  ra-  H 
dios,  designed  to  sell  at  lower- 
lhan-ever  prices  in  a  cost- 
conscious  market. 

The  Sessions  W49  Clock 
Movement  (not  switch 
timer)  is  especially  designed 
for  panel  mounting.  Time  is  HBHHI 
set  from  the  front  by  a  knob 
at  the  six  o’clock  position. 

Custom  styling,  including  luminous  treat¬ 
ment,  is  available  on  large  quantity  orders. 
Be  sure  to  take  advantage  of  this  Sessions 
money -saver  in  your  new  clock  radios, 
TV  lamps,  and  other  products. 

Sessions  Switch  Timers  for  operating 
radios  or  TV  sets,  including  sleep  switch 


SESSIONS  W49  Clock  Movomont 


and  other  features,  are  available  at  low 
cost  for  automatic  installations.  Famous 
Sessions  kitten-quiet  clock  and  switch- 
timer  movements  are  fully  guaranteed. 
Write  for  details.  The  Sessions  Clock  Com¬ 
pany,  Dept.  43,  Forestville,  Connecticut, 


PULSE  GENERATOR 


PRINT  WHEELS- 


'motor 

PULSe-GENCRATOR  COILS 


PRINT 

hammer 


FIG.  1 — Circuit  utln^  indiTiduol  ctrcuit 
eiotuTM 
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5'  OSCILLOSCOPE  KIT 


•  N«w  "tpot  »hop*"  control  for  »pof  odiustmont »  to  givo  roolly  »horp 
focusing. 

•  A  totol  of  ton  tubos  including  CR  tub#  and  ftvo  minioturot. 

•  Coftcodod  vortical  amplifiort  followod  by  pho$o  splittor  ond  baloncod 
push-pull  dofloction  amplifiors. 

•  Grootly  roducod  rotraco  tinso. 

•  Slop  ottonuatod  —  froquoncy  componsatod  —  cathodo  followor 
tical  input. 

•  Lew  impodonco  vortical  gain  control  for  minimum  distortion. 

•  Now  mounting  of  phoso  splittor  ond  dofloction  amplifior  tubos 

•  CR  tubo  boso. 

•  Groatly  simplifiod  wiring  loyout. 

•  Incroosod  froquoncy  rosponso  —  usoful  to  5  MC. 

•  Tromondous  sensitivity  .03  RMS  por  inch  Vorticol  .6V  RMS  por  ir>ch  Her. 

•  Dual  control  in-  vornior  swoop  froquoncy  circuit  —  smoother  octing. 

•  Positive  or  negative  pook  internal  synchronization. 

•  Multivibrator  typo  wide  Range  Swoop  Gof>oroter. 


•  Multivibrator  typo  Wide  Range  Swoop  Gof>oroter. 

A  brand  new  1932  Heathkit  Oscilloscope  Kic  with  a  multitude  of 
standing  features  and  really  excellent  performance.  A  scc^  you'll  truly 
like  and  certainly  want  to  own. 

The  kit  is  complete  with  all  parts  including  all  tubes,  power 
former,  punched  and  formed  chassis,  etc.  Detailed  instruaion  manual 
makes  assembly  simple  and  clear  —  contains  step-by-step  instruaions, 
piaorials.  diagrams,  schematic,  circuit  de¬ 
scription  and  uses  of  KOpe.  A  truly  out-  ^  mm 

sunding  value.  MM  3  %M 

mOD£i  0*7  YAKmS 

SHimNO  wr.  24  IMS.  w 


R.F.  SISN 
GBi  KIT 


VACUUM  tube 

VOLTMETER  KIT 

•  Now  styling  —  formd  coso  for  boouty. 

•  Now  truly  compoct  sizo  —  Cobinot  414"  doop  x  4-1/16"  wido 
X  7H"  hi^h. 

•  Quality  Simpson  200  microamp  motor. 

•  Now  ohms  bottory  holding  clomp  ond  spring  clip  —  ossuronco  of 
good  oloctricol  contoct. 

•  Hiohost  quality  procision  rosistors  in  multiplior  circuit. 

•  CoTibrotos  on  both  AC  oisd  DC  for  maximum  occurocy. 

•  Torrifk  covorago  —  Roods  from  V^V  to  1000V  AC,  ^V  to  1000V 
DC,  ond  .1  to  ovor  1  billion  ohms  rosistonco. 

•  Lorgo,  cloorly  morkod  motor  scalos  indicato  ohms,  AC  Volts, 
DC  Volts,  ond  DB  —  hos  zoro  sot  mark  for  FM  olignmont. 

•  Now  styling  prosents  ottroctivo  ond  profosstonal  oppooronco. 

The  1952  Model  Heathkit  Vacuum  Tube  Voltmeter! 
Newly  designed  cabinet  combines  style  and  beauty 
L  with  compaaness.  Greatly  reduced  size  to  occupy  a 

minimum  of  space  on  your  work-bench,  (^ers  a  tre- 
mendous  range  of  measurements  and  is  easy  to  use. 
Uses  only  quality  components  including  1%  precision 
resistors  in  multiplier  circuit  for  greatest  accuracy, 
Simpson  200  microamp  meter  with  easy  to  read  scales 
fast  and  sure  readings. 

All  parts  come  right  with  kit.  and  complete 
instruction  manujJ  makes  assemUy  a  cinch. 
MODEL  V-S 

J T  SHIPFINO  wr.  5  LBS. 


HEATHK  TS 
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SERVES  NATIONAL  D 
Wherever  Electronics  Scon 


On  land,  on  sea  and  in  the  air,  radar  has  given  our  armed  ioT^mKa% 
vision  the  thought  of  which,  a  comparatively  few  ytar&j0ff^ would  have 
seemed  fantastic.  Here,  certainly,  is  one  of  the  mo^.<Ttal  applieatioaa  of 
electronics  in  national  defense.  Here  too,  as  threiighout  the  entire 
electronics  field,  you  will  find  Hi*Q  Components... ceramic  capacitmr% 
trimmers,  wire  wound  resistors  and  chokes... widely  used  and  favorably 
known  for  their  dependable  long  life  and  strict  adherence  to  sp 
and  tolerances.  Whether  your  needs  are  for  ceramic  disk  capacitors  of  e 
the  by-pass  or  temperature  compensating  types. ..for  tubulars,  platen  4R't 
new  high  voltage  units. ..or  for  specially  designed  components,  Hi*Q  Is 
ready  to  place  its  engineering  and  production  resources  at  your  disi 


Hi-Q  HIOH  VOLTAOi  CAPACITORS 

The  ceramic  slug  typea  are  available  in  capa¬ 
cities  of  500  mmf  +  20^  and  working  volt¬ 
ages  of  20,000  V.  D.C.  Piercing  pressure  of 
the  dielectric  material  is  greatly  increased 
by  an  exacting  jacketing  procedure  in  con¬ 
junction  with  a  newly  developed  plastic  with 
excellent  arch-resistant  properties.  Hi-Q  high- 
volt''ge  tubular  capacitors  are  available  in 
capacities  from  25  mmf  to  250  mmf  with 
working  voltages  up  to  7000  V.D.C.  and  Hi-O 
Disks  are  available  in  capacities  from  50  mmf 
to  10,000  mmf  with  working  voltages  of  7500 
V.  D.C  Write  for  new  engineering  bulletin  on 
Hi*Q  high-voltage  units. 


*  Mi^  is  a  registered  trademark 
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BALLANTINE 


STILL  THE  FINEST  IN  ELECTRONIC  VOLTMETERS 


ELtCTRONS  AT  WORK 


(continued) 


Vluw  oi  thu  rucordur  with  the  muchan- 
ism  tiitud  out  for  inspuction 


operation  is  shown  in  Fig.  1.  The 
motor  drives  the  print  wheels  and 
the  pulse  generator  rotor  continu¬ 
ously  at  about  1,750  rpm.  As  the 
rotor  passes  each  pole  of  the  pulse- 
generator  stator  a  pulse  is  gener¬ 
ated  in  the  coils.  (The  coils  are 
shown  for  clarity  both  in  their 
physical  location  and  as  circuit  ele¬ 
ments.)  The  character  to  be  printed 
is  selected  by  closing  one  of  the 
switches  SVF„  to  SlFo.  Capacitor  C, 
is  charged  before  printing.  If  SVF, 
had  been  closed,  when  the  pulse- 
generator  rotor  reaches  L,  a  pulse 
is  transmitted  to  thyratron  F„  the 
thyratron  fires  and  discharges  ca¬ 
pacitor  C,  through  the  print  ham¬ 
mer  magnet,  actuating  the  hammer 
to  print  when  a  “3”  is  opposite  the 
printing  point.  Corrections  in 
phasing  are  made  either  electronic¬ 
ally  by  means  of  adjustable  delay 
circuits  or  by  rotating  the  pulse- 
generator  stator.  One  set  of  pulse- 
generator  coils  serves  all  the  thyra- 
trons,  there  being  one  thyratron  for 
each  print  wheel  and  hammer. 
Switch  SWi  is  opened  to  prevent 
repeated  printing. 

Another  method  of  operation  is 
illustrated  in  Fig.  2.  Here  all  of 
the  pulse-generator  coils  are  tied 
together  and  furnish  a  sequence  of 
pulses  to  the  gate  which  is  normally 
open.  The  electronic  counter  asso¬ 
ciated  with  each  print  wheel  is  set 
for  the  value  to  be  printed,  either 
by  actual  counting,  or  by  a  trans¬ 
fer  from  some  other  counter. 
Switch  SW,  is  now  closed,  when  a 
pulse  is  received  from  the  start- 
pulse  generator  the  gate  is  closed. 
The  counter  receives  pulses  from 


Scale 


•  Measures  1  millivolt  to  100  volts  over  a  frequency  range  from  10  to  150,000 
cycles  on  a  single  logarithmic  scale  by  means  of  a  five  decade  range  selector 
switch. 

•  Accuracy:  2't  at  any  point  on  the  scale  up  to  100  KC  and  better  than  3% 
above  100  KC. 

•  Input  Impedance:  '  i  megohm  shunted  by  30  mmfds. 

•  Generous  use  of  negative  feedback  assures  customary  Ballantine  stability. 

•  Output  jack  and  output  control  permit  voltmeter  to  be  used  as  a  flat  high  gain 
(70DB)  amplifier. 

•  Available  accessories  permit  range  to  be  extended  up  to  10,000  volts  and  down 
to  20  microvolts. 

•  Available  Precision  Shunt  Resistors  convert  voltmeter  to  microammeter  cov¬ 
ering  range  from  1  to  1000  microamperes. 

For  additional  information  on  Hiit  VoHmalar  and  Ballantino  Bottory  Oporotod 
Vohmotart,  Widu-Bond  VaHmotors,  Paak  to  Pook  VaHmotort,  Ducodo 
Ampliflort,  MuHipliort  and  Procition  Shunt  Rutitlort,  writu  for  catalog. 
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Marchant  Calculating  Machine  Company 

^^They  make  no  mistake 
in  figuring  resistor  costs^^ 


say*  L  F.  Ckarch,  L  F.  Ckarch  CMipaay,  Su  Fraackco, 
r«|»re««BUtive  far  Want  Leaaarrf  Electric  Caaipacy 


It's  coit  in  ttrms  of  ptrformanci  that  counts  with  the  Take  the  tube.  Companies  like  Marchant  are  depend- 
makers  of  Marchant  calculators.  ing  on  that  high-density,  non-porous,  high-dielectric 

A  lot  of  arithmetic  would  be  delayed  if  resistors  failed  strength,  perfealy  cylindrical  Ward  Leonard  ceramic 

to  work  in  these  push-button  multiplication  calculators.  core,  with  smooth  surface  and  straight  ends. 

That's  why  Marchant  insists  upon  quality  resistors.  terminals  are  made  of  the  right 

rather  than  taking  a  chance  with  bargains.  expansion  ...  and  that  they're 

How  do  you  tell  a  quality  resistor? 

Ic*s  true  chat  most  resistors  look  alike.  A  resistor  is  a 

simple  piece  of  equipment-really  nothing  more  than  a  especially  for  their  type 

piece  of  ceramic  tubing  ...  a  couple  of  terminals  ...  a  of  resistor. .  is  capable  of  withsanding  great  overloads 

piece  of  resistance  wire  . . .  and  a  proteaive  coating.  •••*’“  “oiformly  low  coefficient  of  resistivity.  They 

But  there  the  simUarity  ends,  because  in  the  important  *  complete  hermetic 

things  that  really  count, resistors  are  miles  apan!  And  •"‘I  ~  high 

the  biggest  difference  is  that  all  of  the  resistor  is  aaually  humidity,  acids,  alkalies,  electrolysis. 

matie  by  the  company  that  sells  it.  You  can  be  sure  of  quality,  by  buying  your  resistors 

The  only  way  to  be  sure  that  all  components  will  react  from  the  one  manufacturer  who  manufactures,  not  just 

the  same  to  changes  in  temperature  is  to  balance  their  assembles,  all  the  components  that  go  into  resistors, 

thermal  characteristics.  Play  it  safe  and  sound  —  insist  upon  vitrohm  resistors. 


WARD  LEONARD 

ELECTRIC  COMPANY 

MOUNT  VERNON,  NEW  YORK 

R  €4u£C-  E  fi^CmuAjuC  SCtf£t  Ii92. 
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Word  l#or>afd'»  COt"- 
ptele  engin««ring  rent- 
booh.  "Mondbooh 
Power  Resistors,  "  $3 
per  copy. 


MsisTANCB  wiu  sample  it  being  proc¬ 
essed  in  the  combustion  furnace  to  icnure 
accuracy  of  alloy  formula. 


Uniform  Quality — Matched  Thermal  Characteristics — 
Long  Service  Life  of  VITROHM  Resistors — 
Result  From  Unified  Manufacture 


VITREOUS  ENAMEL  for  coaciog  is  fritted, 
then  ground  to  exact  bneness  in  these 
reaoWing  "ball  mills.” 


VITROHM  aitreoiu  enamel  is  measured  by 
interferometer  for  coefficient  of  thermal 
expansion,  melting  and  annealing  poinu. 


There’s  no  loosening,  no  failure, 
due  to  unbalance  of  thermal  charac¬ 
teristics,  heat  affects  all  parts  the  same 
way,  which  in  tlirn  means  longer  life. 

VITROHM  resistors  will  stay  on  the 
job  under  the  most  adverse  operating 
conditions  where  a  less  carefully  made 
resistor  would  break  down.  Tnermal 
shock,  vibration,  corrosive  atmo¬ 
sphere,  overloads,  even  prolonged  ex- 
frosure  to  humidity  and  electrolysis 
will  not  affect  their  performance. 


CERAMIC  CORES  are  made  by  extruding 
refractory  material  from  hydraulic  presses 
such  as  this  in  Ward  Leonard's  plant. 


All  components  of  a  VITROHM  re¬ 
sistor  are  made  by  Ward  Leonard,  the 
only  manufacturer  who  mates,  not  just 
assembles,  all  parts. 


Vitreous  enamel  coating  and  cer¬ 
amic  cores  are  formulated  and  made 
by  Ward  Leonard — wire  is  drawn  to 
their  speciheations. 


This  means  that  all  parts  are  uni- ' 
form  in  quality,  balanced  in  respect  to 
thermal  coefficient  of  expansion. 


ILECTRONS  AT  WORK 


(continued) 


the  pulse  generator.  When  the 
counter  carries,  the  thyratron  is 
fired  and  printing  occurs.  For  ex¬ 
ample,  to  print  “3”,  the  counter  is 
preset  to  “3”.  After  7  pulses  the 
thyratron  fires  and  the  hammer 
strikes  when  “3”  is  at  the  printing 
station.  (The  print  wheels  are  en¬ 
graved  so  that  the  numbers  run  in 
reverse  sequence  to  the  direction  of 
rotation.) 

Paper  movement  is  controlled  by 
means  of  a  separate  circuit  which  is 
triggered  after  all  the  characters 
for  one  line  have  been  printed.  Thus 
data  appearing  in  one  line  need  not 
be  printed  at  the  same  time. 

The  numeric  printer  has  a  ten- 
pole  pulse  generator  and  ten-char¬ 
acter  type  wheels,  while  the  alpha- 


STAHT  PULSE 
GENERATOR, 


PULSE  GENERATOR 


PRINT  WHEELS- 


TESTING  OF  MUFFLERS  at  the  Donaldson  Co.»St.  Paul,  Minn., is  simplified  with 
recording  equipment  tailored  to  the  job  by  Donaldson  engineers.  Comparative 
performances  recorded  on  tape  can  played  over  and  over  again  for  analysis. 


PULSE  GENERATOR  COiLt 


PRINT 

hammer 


Sound  Recording  problems? 
3M  Engineers  can  help  you! 


IRECTRONIC 
I  COUNTER 


Technical  assistance  on  they’re  ready  to  help  with 
every  phase  of  sound  record-  your  recording  problems,  show 
ing  is  yours  for  the  asking  you  shortcuts  and  new  tech- 
from  the  3M  Service  Organi-  niques,  assist  in  the  selection 
zation.  This  group  of  over  100  of  equipment, 
sound  engineers  has  had  wide  Call  your  local  3M  Service 
exj^rience  with  radio,  tele-  Representative  today  ...  or 
vision  and  industrial  users  of  write  us  direct:  Dept.  E-32, 
sound  recording  equipment.  Minnesota  Mining &Mfg.  Co., 
Backed  by  the  extensive  facili-  St.  Paul  6,  Minn.  No  obliga- 
ties  of  the  3M  Laboratories,  tion,  of  course. 


FIG.  2 — Circuit  uslaq  •l^ctroalc  cooDltrt 
lor  control 


numeric  printer  has  a  36-pole  pulse 
generator  and  36-character  type 
wheels.  The  principle  of  operation 
and  the  remaining  construction  are 
substantially  the  same. 

Auxiliary  Circuits 

Practically  any  type  of  electronic 
counter  including  decade  counting 
or  binary  with  feedback  for  decade 
counting  can  be  used  to  drive  the 
printer. 

Circuits  are  available  for  con¬ 
verting  a  voltage  into  a  decimal 
number  and  thus  the  output  of  a 
strain  gage  or  other  varying  volt¬ 
age  can  be  recorded  directly. 

Some  of  the  print  wheel  positions 
can  be  reserved  for  a  serial  number, 
while  other  positions  can  be  re¬ 
served  to  indicate  the  actual  time  a 
reading  is  taken  to  a  degree  of  ac¬ 
curacy  limited  only  by  the  time 
standard  available. 

The  application  of  the  described 


HERE'S  WHY  RECORDING  ENGINEERS  USE  MORE 
“SCOTCH”  SOUND  RECORDING  TAPE  THAN  p' 
AIL  OTHER  BRANDS  COMBINED  \ 


RlC0R0\HG 


•  Lower  noise  level  than  any  other  tope 

•  Greater  output  sensitivity  than  any  other  tape 

•  Better  reel-to-reel  uniformity  than  any  other  tape 

•  Erases  cleaner  than  any  other^tape 

•  No  curling  or  cupping — always  lies  flat  on  heod 

•  Lubricated  for  longer  tape  life 


The  term  "SCOTCH”  and  the  plaid  deaign  are  reitiatered  trademarks  for  Sound  Rccordin,  Tap 
U.S.A.  by  MINNESOTA  MINING  &  MFC.  CO..  St.  Paul  6.  Minn.— alao  maker,  of  "Scotcl 
Prenure.Mnaitiv.  Tape..  "Undweeal”  Rubberized  Coating,  "Scotchlite”  ReScctive  Sheeting, 
Walk”  Non.Slip  Surfacing.  "3M”  Abraaivea.  ”3M”  Adheeivea.  General  Export:  Minn.  Minin 
Co.,  International  Diviaion,  270  Park  Avenue.  New  York  17,  N.  Y.  In  Canada:  Minn.  Mining  1 
Canada,  Ltd.,  London,  Canada. 


made  in 
”  Brand 
"Safety- 
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There’*  a  standard  C-D  QUIETONE  Biter 

for  practically  every  known  application, 
engineered  by  the  largest  filter  laboratory  in  the  tvorld. 

If  your  problem  is  a  brand  new  one,  our  filter  engineers 

will  be  glad  to  collaborate  with  you!  Write  Dept.  K-32,  for  full  information 
Cornell-Dubilier  Electric  Corp.,  South  Plainfield,  N.  J. 


>  CoRNELL-DuBiUER 

^  CAPACITORS 

PLANTS  IM  AOWTH  Pt.AIMrttkO.  M.  i.t  MCW  •lOPOHO.  WOHOCATKA.  ANO 
CAMa«IO«S.  HASa.t  PMOVIOIMCK.  «.  1.^  •NOtAfSAPOt.ia.  IMO.t  rtMUAV 
SOMttlAAT  aPAIMOa.  M.  C.i  AND  •UaaiOIAAV.  THC  AAOIANT  COAP..  CkCVCkANO,  OHIO 


ELECTRONICS  — March,  7952 


J71 


for  unsurpassed 
k  performance  . 


International 


STANDARD  CELL  SIZES 

I  B  M-iHt' 
t  Q  M'lM’ 


POWER  RECTIFIERS 
RoHngi  up  to  750  KW 
Efficioncy  to  87%-^ 
Powor  Foctor  95% 


Over  500,000  KW,  DC 
Power,  is  operated  with  International 
Selenium  Rectifiers.  A  recent  month's  production  included  Rectifiers  to 
supply  40  microamperes,  1,000  volts,  and  Rectifiers  with  a  capacity  of  140,000 
amperes,  14  volts.  Designed  and  built  ta  meet  Government  Specifications. 
Manufactured  for  temperatures  up  to  100*  C  ambient— 100%  humidity.  Owned 
and  managed  by  Engineers  who  are  specialists  in  the  design  and 
manufacture  of  Selenium  Rectifiers.  Submit  your  problems  for  analysis  and 
we  will  be  glad  to  offer  our  recommendations. 


PhotO'El^ctrk  Cum 
Sulf-Gunuroting  Typu 
Output  up  to  600  microomporos 
ot  100  foot«€ondlM  illuminotion 
cind  100  ohms  uxtornol  rMistonco. 


Hormoticolly  Soolod  Roctifiort 
Cortridgo  Typo— up  to  60  mo., 
9,000  volts  por  cortridgo. 


High>Voltogo  Roctifiors 
Cortridgo  Typo  — up  to  60  mo., 
9,000  volts  por  cortridgo. 


Mioiotvro  Roctifiort 
From  65  to  1,000  on 


\S 


International 

RECTIFIER  ICORPORATION 


GENERAL  OFFICES 
1521  E.  Grand  Ave 
El  Segundo,  Calif. 

Phone  El Segundo  1890 

CHICAGO  BRANCH  OFFICE 
205  W  Wacker  Dr. 

Franklin  2-3889 
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tne  making 


ARALDITE  RESINS, 


M*d  to  mak*  IhoM  glan-lo* 
motal  toalt  pormit  mor* 
occurat*  alignmont  than  that 
ochiovod  with  th*  loss  offoctiv* 
and  mor«  cotHy  bonding  agnnt 
us«d  prnviouily. 


ARALDITE 


Bonding  Resins 


IDEA  GENERATORS! 


Design  ond  Production  Engitteers  seeking  new,  improved 
simplified  time-oitd-money  saving  means  to  better  results, 
will  find  in  Arald'rte  Ethoxyline  Resins  an  exceptional 
opportunity  to  put  their  ideas  to  work.  Araldite  Bonding, 
Casting  and  Coating  Resets  are  fully  described  in  a  new 
series  of  technical  manuals,  which  may  be  obtained  by 
mailing  thb  coupon,  or  writing  in  greater  detail  on  your 
Company  letterhead  concemirtg  your  product  problems. 

*iM  u.s.rw.o* 


serve  the  electrical  and  electronic  industries  m  many 
important  ways  .  .  .  bonding  metal  supports  to  insulators, 
and  such  heat  resistant  materials  as  asbestos  and  graphite 
to  aluminum  and  steel.  In  addition,  the  exceptiorral  elec¬ 
trical  properties  of  Araldite  Casting  Resins  are  effectively 
used  for  high  voltage  capacitaton,  in  trarafbrmers  weigh¬ 
ing  many  pounds,  and  the  filling  and  embedding  of 
electrical  apparatus  such  as  between  wires  of  frequerKy 
filter  cases. 


y®**  need  ® 


SPECIFICATIONS 

Range:  1  cpj  to  1  20,000  cp» 
Calibration:  within  plus  1/10 

cycle 

Output  circuits:  20  volts  or  20  mill- 
amps  and  1  volt  at  300  ohms 
constant  impedance 
Amplitude  stability:  Plus  or  minus  '  r  db 
UNDESIRED  VOLTAGES 
Power  Supply  Noise:  Less  than  1  100“o 
of  output  signal 

Power  Line  Surge:  Less  than  l/10°o 
of  output  signal 

Harmonic  Distortion:  Less  than  2  10°o 
from  20  cps  to  1  5,000  cps.  Less  than 
1%  at  all  other  frequencies 
Microphonic  Noise:  Less  than  1  /  1  00°o 
of  output  signal 


SOUTHWESTERN  INDUSTRIAL 
ELECTRONICS  CO. 


2831  POST  OAK  ROAD 
HOUSTON  19  TEXAS 


434  SEVENTH  AVE  EAST  -  CALGARY.  ALBERTA,  CANADA 


ELECTRONS  AT  WORK  (coathiiMd) 

recorder  as  an  output  device  for 
digital  or  analog  computers  is  obvi¬ 
ous.  In  programs  where  the  re¬ 
cording  time  is  small  compared  to 
computation  time,  the  recorder  con¬ 
solidates  the  data  into  adjacent 
lines.  In  programs  where  computa¬ 
tion  is  rapidly  accomplished,  the  re¬ 
corder  is  capable  of  printing  up  to 
600  characters  per  second. 

Through  the  use  of  appropriate 
I  converters,  data  such  as  strain-gage 
I  readings,  which  might  otherwise 
I  have  to  be  recorded  on  an  oscillo- 
1  graph,  can  be  printed  directly.  A 
I  great  saving  in  man  hours  of  oscil- 
I  lograph  chart  interpretation  may  be 
effected  by  this  means.  The  exact 
I  time  of  the  record  is  also  recordable 
by  devoting  the  proper  number  of 
I  print  wheels  to  this  function.  Be¬ 
cause  the  paper-feed  mechanism  is 
controlled  independently,  two  read¬ 
ings  from  one  gage  can  be  taken  on 
one  line.  For  example,  it  is  possible 
to  record  using  two  significant  fig¬ 
ures  per  gage,  the  output  of  20 
gages  every  0.068  millisecond  or  the 
output  of  10  gages  every  0.034 
1  millisecond. 

J  •'  .  Application  to  communications  or 
I  telemetering  with  up  to  600  charac- 
I  ters  per  second  are  possible.  The 
I  described  recorder  may  also  be  used 
;  to  print  from  punched  cards  and 
perforated  or  magnetic  tape.  For 
example,  in  preparing  address 
labels  or  accounting  data. 

The  author  wishes  to  acknowh- 
^dge  the  contributions  of  H.  C. 
Barlow  and  R.  Bowman  of  the  De¬ 
partment  of  Defense,  and  the  An- 
derson-Nichols  Company  of  Boston 
in  the  development  of  the  recorders 
described. 


Economical  Selective 
Calling  Circuits 

By  Fred  M.  Berry 

Enffine^rinff  Consultant 
Electronics  Department 
University  of  Kansas  Medical  Center 
Kansas  City,  Kansas 

The  basic  method  ^to  be  described 
is  not  claimed  to  be  original  by  the 
author  and  is  believed  to  have  been 
used  for  ship-to-shore  signaling 
and  also  in  two-way  diEiling  equip¬ 
ment  over  land  lines.  The  actual 
circuitry  described,  however,  is  be¬ 
lieved  to  have  merit  on  a  cost  and 
reliability  basis. 

The  basic  method  is  shown  in 
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It  makes  tubes  more  reliable 


.  at  less  cost 


SHOWN  here,  almost  natural  size,  is  DPi’s  new 
MB-10  Booster  Diffusion  Pump  combined  with  a 
new  port-and-valve  unit.  It's  compact  enough  for  any 
rotary  exhaust  machine,  and  it  gives  a  big  boost  in 
performance — two  ways. 


1.  This  pump  gives  you  a  vacuum  higher  than  0.1 
micron  Hg  at  the  tubulation  before  getter  flash  and  in 
less  time  than  other  diffusion  pumps  of  comparable 
size.  Results;  less  residual  gas  to  be  gettered,  less  getter 
required,  less  getter  deposited  to  affect  operating  char¬ 
acteristics,  less  gas  that  can  be  released  from  the  getter 
to  shorten  tube  life. 

2.  Despite  the  high  ultimate  vacuum,  the  pump  toler¬ 
ates  high  enough  forepressure  so  that  it  can  be  installed 
in  almost  any  rotary  machine  without  extensive 
changes  in  slide  valve  and  sweeps.  For  larger  cubes, 
the  port-and-valve  can  be  adapted  to  permit  rough 
pumping  independently  of  the  diffusion  pump. 

The  unit  is  designed  for  easy  installation  of  a  leak 
detector  to  check  bad  seals  or  machine  leaks.  Valving 
is  done  mechanically,  requiring  no  electrical  circuits. 
The  pump  jet  is  specially  designed  for  easy  cleaning. 

For  complete  engineering  data,  write  to  Distillation 
Products  Industries,  Vacuum  Equipment  Department, 
727  Ridge  Road  West,  Rochester  3.  N.  Y.  (Division  of 
Eastman  Kodak  Company). 


high  vacuum 
research  and 
engineering 


•••vita  mint  A  and  E  ...distilled  meneglycerldes  ...  mere 
than  3500  Eastman  Organic  Chemicals  far  science  and  Industry 


I  ^ 


BRIDGEPORT  BRASS  COMPANY 

Copper  Allot  Bulletin 

.  ■  - 

“Br^dgcp^"  MILLS  IN  BRIDGEPORT,  CONN.  AND  INDIANAPOLIS.  IND.-IN  CANADA:  NORANDA  COPPER  AND  BRASS  LIMITED,  MONTREAL 


Four  examplM  of  thort-ruo  jobs  turned  out  in  screw  machines  at  costs  below  “tool'rooin”  methods. 
Pree>turmng  brats  rod  was  used- Courtesy  Parsons  Screw  Products  Co.,  Naufatuck,  Coon.  (Mag.  2s) 

Cost  of  Short  Rnn  Jobs  Cut 
Through  Use  of  Screw  Machines 


Manufacturing  in  the  fields  of  elec¬ 
tronics,  instruments  and  servo-mechan¬ 
isms  generally  involves  small  runs.  At 
the  same  time,  various  parts  are  often 
very  small  and  intricate,  calling  for  ex¬ 
treme  accuracy. 

Many  concerns  have  produced  these 
parts  by  “tool-room”  methods.  How¬ 
ever,  there  has  been  a  decided  trend  in 
the  past  few  years  for  some  screw  ma¬ 
chine  shops  to  specialize  on  runs  of 
only  100  to  1000  parts.  Results  have 
shown  that  the  cost  of  setting  up  a 
screw  machine  and  running  these  small 
lots  is  considerably  below  that  of  the 
tool-room  procedure. 

0.0265  Hole  DrUled 

A  good  example  of  this  is  seen  in  the 
enlarged  illustration.  This  part  is  only 
0.090  in.  long  and  the  largest  diameter 
is  .140.  The  drilled  hole  is  0.0265  with 
a  plus  .0000,  minus  0.0005,  tolerance. 
When  produced  by  a  toolmaker,  only 
two  or  three  were  completed  in  a  day. 
Not  only  is  this  method  costly,  but  ex¬ 
ceedingly  slow.  In  a  screw  machine  this 
is  less  than  a  day’s  production  and  even 
with  the  cost  of  cams,  tools  and  setup 
considered,  the  end  cost  of  the  parts  is 
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far  below  that  of  the  tool  room. 

Another  factor  in  the  production  of 
this  part  is  that  there  are  parallel  flats 
on  the  .140  diameter  with  a  3  '32  di¬ 
mension.  Rather  than  milling  these 
flats  on  such  a  small  piece,  it  proved 
worthwhile  from  the  viewpoint  of  both 
cost  and  accuracy  to  have  the  wire 
drawn  to  shape  by  the  brass  mill.  Al¬ 
though  the  print  calls  for  a  plus-minus 
0.005  tolerance  on  these  flats,  greater 
accuracy  was  found  in  the  drawn  rod. 

Slad  Tnrticd  on  Piece 

The  part  on  the  left  of  the  large  il¬ 
lustration,  made  of  free  machining 
brass  rod,  has  a  stud  only  3/64  in  di¬ 
ameter  close  to  the  edge  of  the  7/32 
main  diameter.  It  would  have  proved  a 
difficult  problem  to  drill  a  small  hole  so 
close  to  the  edge  and  then  assemble  a 
stud  either  by  staking,  or  some  other 
method  of  joining.  This  was  also  a 
small-run  job. 

After  the  part  was  turned,  drilled  for 
the  center  hole  and  cut  off,  it  was  hand 
fed  into  chuck  with  an  off-center  hole, 
and  then  the  stud  was  turned.  Since  the 
stud  was  *4  long  and  the  7/32  diame¬ 
ter  finished  to  a  thickness  of  only  3/64, 


it  was  necessary  to  use  both  a  rough 
and  finishing  tool. 

Assembly  Problem  Eliminated 

As  a  result  of  using  screw  machines 
not  only  was  the  price  cut  on  the  part 
but  also  on  the  assembly,  and  greater 
strength  and  accuracy  was  obtained  in 
the  stud. 

The  largest  part  in  the  illustration 
has  five  outside  diameters,  a  trepan¬ 
ning  of  the  second  largest  diameter  and 
an  external  thread.  There  are  two  in¬ 
side  diameters,  including  an  internal 
thread  on  the  smaller.  Extreme  accu¬ 
racy  was  required  on  the  large  hole 
diameter  as  well  as  the  depth.  This  was 
completed  in  a  primary  and  one  sec¬ 
ondary  operation. 

The  disc  in  the  center  of  the  illustra¬ 
tion  with  the  internally  threaded  hub 
has  an  11/32  diameter  with  a  thickness 
of  0.010.  This  part  was  completed  in 
the  primary  operation  and  involved 
less  than  1000  pieces.  Although  the 
leaded  free-cutting  brass  rod  had  con¬ 
siderable  temper,  it  was  still  necessary 
to  use  extreme  care  in  the  tooling  to 
prevent  bending  of  this  thin  section. 

Len  Than  Two  Tbreads  Cnl 

The  screw  is  interesting  from  the 
standpoint  that  although  the  work  was 
done  in  a  screw  machine,  the  thread  is 
less  than  two  threads  and  had  to  come 
tight  to  the  head.  A  self-opening  die- 
head  was  used.  The  screw  was  slotted 
on  the  same  machine. 

For  information  on  the  choice  of 
brass,  bronze  and  copper  for  your  prod¬ 
uct,  consult  with  our  laboratory  as  to 
composition,  temper  and  form.  Write 
to  our  nearest  district  office  or  to 
Bridgeport  directly.  (7863) 


Brass  part  only  0.090  in.  long  with  two  flats  on 
tha  largast  dianiatar  (0.040).  lulling  was  alimi* 
natad  by  purchasing  rod  wi^  flats  drawn— Cour- 
tasy  Parsons  Screw  Products  Co..  Naugatuck, 
Conaacticut.  (Mag.  5x) 

jMorck,  1952  — ELECTtON  ICS 


recisioii 

Built 


ra  iis()nti<‘rs 


Our  long  experience  in  building  all  type*  of 
transformers,  including  hermetically  sealed 
units,  qualifies  us  as  a  dependable  supply 
source  for  transformers  used  in  military 
applications.  We  offer  sound  engineering  and 
faultless  craftsmanship  .  .  .  custom  design 
with  the  economy  and  speed  of  modem  mass 
production  methods. 


Hermetically  Sealed  Types  for  MIL-T-27 
applications  .  .  .  Special  Cores  .  .  .  High 
Temperature  Insulation  ...  as  well  as 
all  normal  types  for  every  purpose. 

FERRANTI  ELECTRIC,  INC 

30  Rockefeller  Plaza,  New  York  20,  New  York 
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ELECTRONS  AT  WORK 


signaling 

TONE 

OSCILLATOR 


rRANSMT*nN6| 

STATION 


RECEIVER 


SPEECH 

AMPLIFIER 


AMPLIFIER 


BAND-PASS 

FILTER 


BAND-STOP 

FILTER 


DIFFERENTIAL 

RELAY 


lug-type  midgets 


HERMETICGIIY-SEGIED 

alloy  of  winding*.  Honno«c joaii^  t 

high-stability  types 

,  Mo.tof.h.mor.tlK.n50*tondo;dShoU^^^^^ 

L  bo  soppliod  to  ®  ^  shallcross  oUo  rogolarly 

guarantood  stability  of  .  •  -  f^ttort  of  thi* 

V  wpplios  motchod  pair*  and  po**ibllity  of 

5  "**  j  to  l%l  Wnlf* 


FIG.  1 — Block  diagram  oi  dUtormitfal. 
rolay  mIocUto  algnaling  >fsl«m 


Fig.  1.  A  pure  tone  is  transmitted 
from  the  calling  station.  At  the  re¬ 
ceiving  station  the  tone  enters  the 
band-pass  filter,  is  rectified  and  ap¬ 
plied  across  coil  1  of  the  differential 
relay.  The  tone  also  is  applied  to 
the  band-stop  filter.  If  the  tone  is 
of  correct  frequency  no  current  will 
pass  and  coil  2  receives  no  current. 
The  relay  will  actuate  toward  con¬ 
tact  1  and  operate  the  signaling  de¬ 
vice. 

If  voice  frequencies  or  noise  are 
present,  the  band-stop  filter  will 
pass  all  frequencies  except  the  nar¬ 
row  band  centering  over  the  sig¬ 
naling  tone.  Since  the  pass  filter 
will  pass  only  the  frequencies  cen¬ 
tering  over  the  tone  frequency,  the 
result  is  that  coil  2  will  receive  the 
larger  current  and  the  relay  will 
be  pulled  toward  contact  2  and  sig¬ 
naling  will  be  prevented.  Thus,  dif¬ 
ferential  action  is  secured  and  the 
operation  of  the  signaling  device 
depends  largely  on  the  signal  to 
“noise  and  speech”  ratio. 

If  proper  time  delay  is  provided, 
false  operation  can  be  almost  en¬ 
tirely  prevented.  The  only  chance 
for  false  operation  is  that  in  some 
voices  almost  pure  tones  lasting  up 
to  a  second  or  more  will  occur.  If  a 
time  delay  is  provided  up  to  about 
two  seconds  this  probability  of 
false  operation  can  be  reduced 
greatly.  One  system  having  a  time 
delay  of  from  1  to  li  seconds  has 


POVIER  RESISTORS 

VPm)  can  b*  «,pplw9  with 
R.P.  impr^nolton  » 
e  4  rtme*  while  retaining 

^angefrom  1  waH  for  minia^rejMo 

,t  bobbin  *ixe. 

ance  available  on  o  9|v« 

alue*  a*  tabulated  in  bolleHn  R-3b. 


A  complete  assortment  of  precision  wire-wound 
resfsfor  sizes,  styles,  ranges  and  mountings  for 
military  or  Industrial  use.  Write  on  company 
stationery  for  Shallcross  Akra-Ohm  engineer¬ 
ing  Bulletin  R-3b  to  Shallcross  Manufacturing 
Company,  Collingdale,  Pa. 
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■fw^^  weioht  of o/uMimwii 


If  your  produa  consists  of  parts 
that  call  for  unusual  physical, 
elearical  and  mechanical  prop¬ 
erties  or  a  combination  thereof, 
then  you'll  find  no  material 
more  versatile  than  Taylor 
Vulcanized  Fibre, 

Here  is  basic  cellulose  material 
that,  in  addition  to  being  ex¬ 
tremely  light  in  weight,  is  excep¬ 
tionally  tough  and  resilient.  It 
possesses  great  mechanical  and 
high  dielecuic  strength . . .  along 


with  excellent  forming  qualities. 
It  is  unaffected  by  most  solvents 
and  is  attractive  in  appearance. 

What's  more,  Taylor  Vulcanized 
Fibre  can  be  sheared,  sawed, 
cut,  formed,  punched,  shaved, 
broached,  drilled,  turned, 
swaged,  milled,  tapped  and 
machined,  engraved,  stamped, 
sanded,  ground,  burred,  cleaned, 
painted  and  tumbled! 

And,  it's  available  in  sheets,  rods, 
rolls  and  coils  in  7  job-proved 


grades,  each  of  which  has  been 
engineered  to  make  your  prod¬ 
uct  or  part  better. 

W  hy  not  explore  the  possibilities 
of  using  Taylor  Vulcanized  Fibre 
in  your  product  today?  Let  us  tell 
you,  too,  about  Taylor  Phenol, 
Melamine  and  Silicone  Lami¬ 
nates  . . .  and  our  modern  fabri¬ 
cating  facilities.  Write  for 
complete  engineering  data  and 
a  generous  assortment  of 
samples.  There's  no  obligation, 
of  course. 


TswVcw 

■  NOaaiSTOWN.  riNNA.  •  lA  VitNI,  CAIIF. 


VULCANIZED  FIBRE 


PHENOL  •  MELAMINE  •  SILICONE  LAMINATES 
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^  Radio  ^ 
Communications 
and  Navigation 
^  Equipment  a 


instruments 


For<precision 
and  dependability 
look  to  Kollsman 


Kollsman  Instrumemt  Corporation 
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MAKERS  OF  THE  MOST  COMPLETE  LINE  OF  ELECTRIC  HEATING,  RESISTANCE,  AND  ELECTRONIC  ALLOYS  IN  THE  WORLD 


*On«  Warld.'  All  i^er  the  globe,  men  have  come 
to  acknowledge  this  unique  concept  as  the  most  effect^ 
ive  basis  for  solving  ihnumerable  problems  related  to 
human  progress. 

*On«  Nichrom*.”  All  over  the  globe,  men  have 
come  to  acknowledge  this  unique  alloy  as  the  most 
effective  means  for  solving  a  host  of  problems  also 
related  to  human  progress— in  the  fields  of  engineering 
and  production. 

'niis  being  so,  we  take  particular  pride  in  our 
trademark:  NICHROME'^^ranted  eolely  and  wholly 
to  us  by  the  United  States  Patent  Office  forty-three 
years  ago.  Representing- a  series  of  superb  electrical 
heating  and  resistance  alloys,  developed  amd  produced 
only  by  Driver-Harrii,  it  symbolizes  top  qu^ty  and 
utmost  dependability  to  manufacturers  everywhere. 


*T.  M.  RegitUrtd 
in  Unittd  State* 
Patent  Office  6> 
Drtuer-Harrie  Company 
AugueUlHOS 


W«fW-F«iiiovt  NWhiWW  h  pr»^wc*d  Mily  by 

Driver-Harris.  Company 

HARIISON^  I^EW  JERSEY 

MANCHfS:  CWcBf*,*  jCI|iv*ianS,  ‘  Lo*  Anyatot,  SSh  .Fr^ncHca 


Mnnufactured  and  sold  in  Canada  th^B.  GREENING  WIRE  COMPANY,  LTD.,  Hamilton,  Ontaria,  Canada 

FacUriM:  U.S.A.  CANADA,  niaAli»  JRftAMD>«|iKi,,  HAiY,  SDAM  Rssmsirtstivw  is  3S  COUNIRKS 
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MANUFACTURERS  OF  QUALITY  WIRE  AND  CABLE  FOR  EVERY  ELECTRICAL  AND  ELECTRONIC  REQUIREMENT 


APPROVED  105*C 


It’s  a  fact  and  here’i 
why!  First,  Chester  quality 
control  engineers  certify  every  phase 
of  manufacture  from  raw  material  to 
finished  product  packed  for  shipment. 
No  detail  is  too  small  or  unimportant 
to  merit  their  full  attention.  Second, 
quality  in  turn  governs  production  — 
not  a  single  foot  of  Ch^er  wire  or 
cable  is  ever  ‘hurried  through”  to  meet 
a  shipping  date  or  heavy  schedule. 
Extra  shifts,  not  faster  production  is 
the  method  used  to  break  bottlenecks 
at  Chester. 

This  two  way  quality  control  is  just 
one  of  many  important  reasons  why 
electrical  and  electronic  men,  in  in* 
creasing  number,  specify  Chester  wire 
and  cable  for  an  extra  measure  of 
reliability.  Why  not  check  your  re¬ 
quirements  with  Chester  today. 


APPROVED  90*0 


APPROVED  80®C 


SHIELDED'”"'®*”^ 
WIRES  &  CABLES 


INSTRUMENT  WIRES 


FLEXIBLE  CORD 


FOR  EVEKY  AFPUCATION- 

JAN-C-76  Approved  What  •  t0*-90*-105*€ 
Hook-Up  Wko  •  SWsIdsd  Wko  oad  CaMo 
FloxiWo  Cords  •  CoaxM  CoWo  •  Tolovision 
Uod-ln  CoMo  •  6«  Tubs  Wgh  Ttasion 
CoMo  •  on  Burner  Ignition  Cablo  •  Blast¬ 
ing  Wko  •  Thormostot  CoMo  •  Boll  ond 
OffkoWire  •  TW  Building  and  Hxturo  Wko 


COAXIAL  CABLE 


TV  LEAD-IN  WIRES 


SPECIAL  WIRES 
&  CABLES  TO  ' 
SPECIFICATION 


COAAMUNICATION 
WIRES  &  CABLES 
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ELECTRONS  AT  WORK  (CMtNiMd) 

been  in  constant  use  for  four  years 
with  a  record  of  only  two  false  op¬ 
erations  and  this  on  the  same  voice. 

Several  signalinK  functions  can 
be  provided  by  using  several  tones. 
While  the  operation  of  the  basic 
circuit  of  Fig.  1  is  quite  satisfac¬ 
tory,  the  cost  of  the  two  filters  and 
the  differential  relay  made  it  de¬ 
sirable  to  investigate  other  possible 
circuits. 

Figure  2  is  another  possible  cir¬ 
cuit  arrangement  Tuned  circuit 
I/C  is  supplied  by  speech  and  signal 
frequencies  through  Z,.  At  the  sig¬ 
naling  frequency  the  tuned  circuit 
LC  is  in  antiresonance  and  has  an 
effective  parallel  impedance  of  sev-^ 
eral  times  that  of  Z,.  At  fre¬ 
quencies  off  resonance  the  imped¬ 
ance  of  LC  drops  to  be  equal  to  or 
less  than  that  of  Z,.  Diodes  D,  and 
D,  rectify  the  voltage  drops  occur¬ 
ring  across  Z,  and  LC  respectively. 
These  two  resultant  d-c  voltages 
are  in  series  as  indicated  by  the 
plus  and  minus  signs  of  Fig.  2  and 
thus  the  difference  of  the  two 
voltage  drops  are  applied  to  relay 
tube  Vi.  If  noise  or  speech  is  the 
larger  component  of  the  incoming 
signal,  a  negative  voltage  is  the  re¬ 
sult  at  grid  of  F„  while  if  a  signal¬ 
ing  tone  predominates,  the  voltage 
will  be  positive  and  relay  will  be 
actuated.  Capacitors  C,  and  C.  and 
resistors  R,  and  12,  also  provide  de¬ 
sirable  time  constants  from  the  two 
diodes  so  that  sustained  speech 
tones  will  not  actuate  the  relay. 

The  circuit  of  Fig.  3  retains  the 
more  selective  advantage  of  Fig.  1 
at  only  a  slight  increase  in  com¬ 
ponents.  Referring  to  Fig.  3,  the 
speech  channel  with  tone  fre¬ 
quencies  are  applied  to  primary  of 
T,.  Output  winding  of  T,  is  center- 
tapped  and  is  part  of  a  hybrid  or 


CLIPPER  DIODE 

III 


new! 

EXCLUSIVE 

SINTERCOTE* 

ANODE 


new! 

LARGE 

STURDY 

CATHODE 

STRUCTURE 


nine  lives  plus 

Ample  cathode  for  high  pulse- 
peak  emission  makes  the  Los  Gatos 
71 9A  diode  ideal  for  clipper  use 
in  radar  and  similar  pulse  applica¬ 
tions,  where  long  service  life  is 
important.  Lewis  and  Kaufman 
tube  engineering  emphasizes 
longevity  at  every  critical  point. 


Completely  redesigned, 
the  new  Los  Gatos  719A 
eliminates  all  internal 
insulators  across  high- 
voltage  points.  Efficient 
heat  dissipation  is  provided 
by  the  new  black-body 
Sintercote*  anode. 

There  is  a  field  repres¬ 
entative  nearby  to  serve 
you.  Send  for  details. 


no.  2 — SlmpUitod  dliianmtlal  svctMii  | 
baa  advantaqaa  lor  tloqla-lraquancy 

oparoUon  i 

LOS  GATOS 

CALIFORNIA 
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ELECTRONIC  CONTROL  GIVES 


INFINITE  SPEED  VARIATION 

wHh  tht  FoirchHd  OicNI*-R»c»rd  Canwra 

For  both  still  and  continuous-motion  recording  on  35«mm  film 
or  papor,  th«  Foirchild  OKiilo-Rocord  Comoro  is  idool.  Con¬ 
tinuously  vorioblo  speed  control  is  provided  through  elec¬ 
tronic  regulation.  There  ore  no  belts  or  pulleys.  Film  is 
sprocket-driven  so  there  is  no  slippoge.  Top-of-scope  mount- 
ting  eliminates  need  for  tripod  and  keeps  KOpe  controls 
easily  accessible.  There  is  provision  for  three  film  lengths-- 
100,  400,  or  1000  feet. 


Fairchild’s  adaptation  of  the  Polaroid-Land  camera 
gives  you  more  than  just  a  fast  photographic  print  of  an 
oscilloscope  image.  The  print  is  exactly  half-size  for 
easy  measurement  of  values,  especially  when  a  grid  is 
used.  And  you  see  the  image  exactly  as  it  appears  on 
the  scope— not  reversed.  Each  3U  x  45«  print  records 
two  images. 

Moreover,  it  takes  only  two  minutes  (less,  if  you’re 
fast)  to  set  up  the  camera,  snap  the  shutter,  and  pull 
the  tab.  'Then  you  wait  one  minute  more  and  remove 
the  finished  print.  It’s  as  simple  as  1-2-3.  No  focusing, 
no  special  training  required. 

Full  information  alxiut  the  Fairchild-Polaroid 
and  Fairchild  Oscillo- Record  Cameras  is  avail¬ 
able  on  request.  Write  today  to  Fairctrild 
Camera  and  Instrument  Corporation,  S8-06 
Van  Wyck  Boulevard,  Jamaica  1,  New  York, 
Department  It0-17A1 

Visit  our  exhibit  at  Booth  238-239  at  tho  I.R.f.  show 


OSCILLOSCOPE  RECORDING  CRMERRS 

/# 
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EASY  TO  TAKE . . .  EASY  TO  READ 

with  the  Fairchild- Polaroid® Oscilloscope  Camera 


ELECTRICAL 

CONNECTOR 


SCINFLEX 

ELECTRICAL 

CONNECTORS 


ASSURES  YOU  THE 
LOWEST  VOLTAGE  DROP 
IN  THE  INDUSTRY! 


•  •  RmNo  Owi«l  •  SIiirI*  IffiMrtt  • 

VibraM«ffv-Pr*of  •  LIrM  •  HIrH  lft«ulaH«n  RMlsIofic* 

•  HIrIi  R^tittafK*  H  EiMlt  oiiicl  Oils  •  FwiiRwt  RMlttanl  • 
Eaty  A>f  mMy  ond  DltottaaiMy  •  F*w«r  Partt  Hiaii 
any  athar  Cannaclar  •  Na  addManal  taldar  raqalfad. 


SciNFLEX 


When  operating  conditions  demand  an 
electrical  connector  that  will  stand  up 
under  the  most  rugged  requirements, 
always  choose  Bendix  Scinflex  Electrical 
Connectors.  The  insert  material,  an  ex¬ 
clusive  Bendix  development,  is  one  of 
our  contributions  to  the  electrical  con¬ 
nector  industry.  The  dielectric  strength 
remains  well  above  requirements  within 
the  temperature  range  of  — 67°F  to 
-t-27$°F.  It  makes  possible  a  design  in¬ 
creasing  resistance  to  flashover  and 
creepage.  It  withstands  maxitnum  con¬ 
ditions  of  current  and  voltage  without 
breakdown.  But  that  is  only  part  of  the 
story.  It’s  also  the  reason  why  they  are 
vibration-proof  and  moisture-proof.  So, 
naturally,  it  pays  to  specify  Bendix 
Scinflex  Conneaors  and  get  this  extra 
proteaion.  Our  sales  department  will 
be  glad  to  furnish  complete  information 
on  request. 


SCINTILLA  MAGHnO  DIVISION  af 


tWNiT,  Nnr  foaa 


East  ub:  Mi  iiwiiiiI  hiwm.  n  nm  Smh,  Nw  T>t  It.  n.  t. 


FAcroar  isancn  orncfs.  nt  i.  rwviaimii  aw.  Muk.  Caw.  •  twMnann 

■Mb,  4S«0  Cm  Ava,  IMmM  1,  Mlditf  •  1mm  IUb.,  U*  W.  tWiMila 
Avmm,  M»i»iiAh,  Wlmmla  •  SIS  Mwlrt  llwm,  Saa  Ftaaifcca  4,  Caltamla 
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0.1  90  100.000 
mkrevoltt 


m 


MEGACYCLE  METER 


CRYSTAL  CALIBRATOR 


250  Kc.- 1000  Me. 
^  ^  ]  mOUfNCY  ACCUIACY 

^0.002% 


JS-B  75ICC.30MC 

^  1 5-25  MC.J  195235  Me. 

78  15-35  Me.;  90-135  Me  1  to  1 00.000  mkrovoh* 

othor  rongot  on  ordor 


|78-FM|  MMc-IOSMc.  I  1  to  100.000  microvoH» 


30  cydot  to  300  Kc 
90Kcto50AAc 


0.1  to  100.000  mkrovoltt 


0-50  volH 

0.1  mkrovoH  to  1  voH 


20  Mc-350  Me  |  0.3  mkrovolt  to  0.1  voH 


U.H.F., OSCILLATOR 


SQUARE  WAVE  GENERATOR 


«  I.  t  i.1  Kiso  timo  lou  fhon  0.2 

Continooowy  vorlobio  .  ^ 


U.H.F.  RADIO  NOISE  and  FIELD  STRENGTH  METER 


1  to  100.000  mkrevoHs  in  ontonno.  1  to  100  fnicrovottt  on 
•omi-logorltHmic  output  motor,  boloneod  rotittoneo  ottonu- 
otor  with  rotlot  of  10.  100  wid  1000  ohood  of  oil  tuboo. 


3.2Me~400Me  CW  or  130  cyelot  fixod  ot  op- 
59  moMHCY  ACCMUcr  preximoMly  30«.  Frevition  fw 
WHhin  ±7%  .xlwiwl  msdulotion 


25  Me.  OfciNaMr:  .25-450  Me. 

I  Me.  Oteiiotw:  )-«00Me. 
lO/Me.  OKi«c4oc:  10-1000  Me. 


VACUUM  TUBE  VOLTMETERS 


62 

SDCE 

30  cyclu*  to  ov«r  1 50  Me. 

QQI 

62-U.H.F. 

0-1,  03.  OIO,  0-10  and 
OlOOvahaACarDC 

100  Kc.  to  500  Me. 

67 

.0005  to  300  votH 
p«ok-to-puok 

5  to  100.000  »ino-wovo 
cydot  por  tocond 

PULSE  GENERATOR 


60  to  100.000  Dulm 
por  Moood 


Continuoutly  vorioblo 
from 

0.5  to  40  mkrosocondt 


MEASUREMENTS  CORPORATION 

BOONTON  NEW  JERSEY 


ELECTRONS  AT  WORK  (eMtiiwd) 

bridge  network  having  R,  and  in¬ 
put  impedance  of  band  psiss  filter 
Zt  aa  two  arma  of  the  bridge.  Band- 
paaa  filter  Z>  ia  deaigned  to  have  a 
nearly  conatant  reaiative  input  im¬ 
pedance  over  moat  of  its  paaa  band. 
Reaiator  R,  ia  adjuated  to  have  the 
same  value  as  this  resistive  im- 
pedimce  over  a  narrow  band  of  fre¬ 
quencies. 

Within  the  pE»8  bsind  of  the  filter 
the  hybrid  network  is  balanced  and 
no  voltage  appears  between  points 
A  and  B.  Filter  Z,  freely  passes 
these  frequencies  and  diode  D,  rec¬ 
tifies  and  a  positive  voltage  is  de¬ 
livered  to  grid  of  V,.  At  frequencies 
out  of  pass  band  of  Z,  the  input 
impedance  of  Z,  ia  reactive  and  of 
lower  impedance.  Current  passing 


112 

300  Me.  -  1000  Me. 

SpvdaUy-dMlqnad  whuflM  or*  ep«T- 
otad  naoi  microphon*  at  calling  station 
and  actnato  tlqnaling  •quipmonl  at 
solectod  rocolTlnq  location 

through  Z,  is  reduced  and  since  the 
hybrid  network  is  unbalanced  a 
voltage  appears  at  points  A  and  B. 
This  voltage  is  rectified  by  D,  which 
supplies  a  negative  voltage  in 
series  with  the  output  of  D.  and  on 
to  the  grid  of  F,. 

This  circuit  allows  greater  tol- 
i  erance  to  signaling  tone  stability. 
Positive  signaling  action  is  secured 
if  the  signaling  tone  lies  within  the 
pass  band  of  Z.,  and  noise,  speech 
or  off-frequency  tones  will  not  give 
false  operation  regardless  of  signal 
level. 

This  circuit  was  first  designed  to 
fulfill  the  requirements  of  the  Mis¬ 
souri  Public  Service  Company  on 
their  vhf  communications  circuit 
About  70  mobile  units  and  six  fixed 
stations  operating  in  the  30-to-40 
me  band  employing  standard  Gen- 
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SLANT  YOUR 


requireniMts  to 


INSTRUMEKT  CORP. 


OP  AMERICA 
for  miniature 


Thie  Inatmmeot  G>rporatioB  of  America 
plant  containa  the  moat  modem  and 
complete  faeilitiea  aTailable  an^here  in 
the  world  for  the  exchiaiTe  prodoction  of 
Miniature  Slip-Ring  and  Commutator 
Aaaembliea  to  preciaion  atandarda.  It  ia 
now  in  fnU  acale  production  to  meet  your 
reqnirementa  in  tne  faateat  poaaihle  time 
at  the  loweat  poarihle  coat. 

Inatmment  Corporation  of  America 
Aaaembliea  are  produced  under 
excluaiTe  lioenae  by  Electro  Tec 
Corporation.  They  are  manufactured 
by  molding  plaade  blanka  around 
tM  wire  lea^  then  machining 
to  the  exact  aim  and  ahape 
required,  after  which  hara 
ail^  ringa  are  electro-plated  into 
the  maehLied  groorea.  Final 
machining  pitmocea  a  one-piece 
aaaembly  of  extreme  accuracy  and 
free  from  errora  common  in 
fabricated  aaaembliea.  C 

Before  placing  an  order  for  ' 

aaaembliea  of  any  other  type, 
check  with  na  on  price  ana  i 

quality.  Our  new  faeilitiea  i 

offer  exceptional  adrantagea  A 

which  ahewd  not  be  n 

overlooked.  Our  engineering 
staff  ia  at  TOUT  aerrice  at 
all  timea  for  consultation. 


rrncAi 

SKCVICATIOMSi 
Siaaat  JMS*  la  14* 

Cyliaarical  ar  rw 
Crasa-tacMaatf  USS*  la 
MO“  ar  Mara 
ftaWM  Nntk  la  4  Mkra- 

Isckat  ar  tails*) 
echaasrai  1000  V  Mi-tal 

lslsr'<ii«*i» 

MirMiiiii  40  la  70  trfssa 
a  tpaaOsi  Ta  0«sr  12000  tfM 

rataiHsM  PalMlaai  aaa  tha- 
Prsvaal  Tomiili,  Maiaita  Wsar 


INSTRUMENT 
CORPORATION 
OF  AMERICA 

BIACKSBURG  •  VIRGINIA 


iiglini  ii 
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CUT  CORES 
SQUARE 
RECTANGULAR 
TOROIDAL 


’mper¥miND  CORES 


RANGE  OF  MATERIALS 

Depending  upon  the  specific 
properties  required  by  the  applica¬ 
tion,  Arnold  Tape-Wound  Cores 
are  available  made  of  DELTAMAX 
.  .  ,  4-79  MO-PERMALLOY .  .  . 
SUPERMALLOY  ,  ,  .  MUMETAL 

. .  4750  ELECTRICAL  METAL . . . 
or  SELECT RON  (grain-oriented 
silicon  steel). 

RANGE  OF  SIZES 

Practicsdly  any  sue  Tape-Wound 
,Core  can  be  supplied,  from  a  frac¬ 
tion  of  a  gram  to  several  hundred 
pounds  in  weight.  Toroidal  cores 
are  available  in  fifteen  standard 
sizes  with  protective  nylon  cases. 
Special  sizes  of  toroidal  cores — and 
sil  cut  cores,  squue  of  recungular, 


cores — are  manufactured  to  meet; 
your  individual  requirements., 

RANGE  OF  TYPES 

In  each  of  the  magnetic  materials 
named,  Arnold  Tape-Wound  Cores 
are  produced  in  the  following 
standard  tape  thicknesses:  .012  , 
.008",  .004'’,  .002",  .001",  .0005", 
or  .00025",  as  required. 


MAONITIC  AMaiirillS 
aULSI  TBANSrOtMItS 
CUiaiNT  TBANSrOIMIRS 
WIDI-BAND  TBANSrOBMIBS 
NON-LINIAB  BITABD  COILS 
MAKINO  STBiaS  .  .  .  BIACTOBS. 


EBlNGflOMBMiy 
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Sylvania^s  Consultants  in  Tube  Problems 
are  set  to  serve  your  business 


AAanogar  Equipin«nt  Sol**,  N*w  York 


Here’s  a  competent  and  friendly  group  .  19  experts  in 
radio  tube  and  engineering  problems  ...  all  set  to  serve 
you. 

In  every  section  of  the  country  you’ll  find  these 
Sylvania  representatives  and  engineers  ready  to  give  yon 
expert  advice  on  circuits,  as  well  as  tubes.  They  know,  or 
can  quickly  get  the  information  about  deliveries,  or  any 


other  problem  that’s  bothering  yon.  So  when  yon  want  to 
know  about  new  tubes,  or  deliveries,  or  just  want  some 
good  practical  engineering  advice  . . .  call  in  your  near¬ 
est  Sylvania  representative  or  write  to  Sylvania  Electric 
Products  Inc.,  Dept.  R-1403,  Emporium,  Pa. 

DONT  MISS  SYLV  AMU’S  EXHIBIT 
BOOTHS  104.106  AT  THE  I.R.E.  SHOW 


I  MJfl  111  I 

MM  IMS;  Tomiw  KIM  nks;  ouTiMc  riMRn;  QfcnMc  nn  wnon;  aNutm  ims.  niMs.  an  i 


;  WMS.  UM  MK:  NMUMS:  RUMan  KIS; 
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Meet  the  Sylvania  team  that  goes  to  bat  for  you 


I 


(coalimitd) 


[LECTIONS  AT  WOIK 


Eilikliskil  IIS7 


CkiUM.  nLOlJk. 


6  ond  7  inch  InnotHt 


Mathias 


KLEIN 


&  Sons 


I  FIG.  3 — Clxenlt  oi  MlaetiT*  HltM  or- 
{  ranqvmaiit  thot  ii  octaottad  by  moath- 
oparotod  wUstlaa 


KLEINS 

QualifU  plleiskriadio- 
telmion-mplifier  work 


Na.  203  KLEIN  NARROW  « 

NOSE  OBLIQUE  CUTTING  ■ 

On*  of  th*  most  umM  tooh  in  vo«K  >  ,  ^ 

Norrow  hood  pormiH  vbo 
confinod  pfocot.  IndividvoMy  honod 
bnivoB  moof  occurololy  oH  points 
ond  stoy  thorp.  AvoUobio  in  5  or  6 

a  There  is  a  Klein  Plier  made  for  every  job  in  wiring  radios,  television 
or  sound  system  amplifiers.  Long  nose  pliers  that  assure  a  tight  grip  even 
in  confined  spaces.  Keen  edged  cutters  that  stay  sharp  even  after  continued 
service.  Flat  nose  pliers,  duck  bill  pliers,  curved  nose  pliers— many  types 
and  sizes  to  meet  every  wiring  need. 
By  having  a  full  selection  of  these  quality 

•  tools,  you  will  save  valuable  time 

^  in  any  wiring  work. 

r 

ASK  TOUR  SUPRLIIR 
Faraiga  Dlstrlbutar 
I  latwaaUanal  Standwd 

Ela<M<  Carp. 

Ndw  Y«rk 


eral  Electric  f-m  equipment.  Four 
of  the  fixed  stations  are  located  at 
power-generating  plants  operated 
by  personnel  having  other  duties. 
The  ambient  noise  is  very  high  and 
speakers  were  not  satisfactory. 

It  was  desired  to  actuate  an  auto¬ 
mobile  horn  as  a  signaling  device  at 
these  locations  to  overcome  the  high 
ambient  noise.  It  was  desired  to 
initiate  a  call  from  any  of  the 
mobile  stations  and  to  signal  at  will 
any  one  of  the  four  fixed  stations. 
Due  to  the  large  number  of  calling 
stations,  it  was  desirable  to  sim¬ 
plify  as  much  as  possible  this  por¬ 
tion  of  the  equipment  Each  mobile 
transmitter  could  be  equipped  with 
an  oscillator  tunable  to  the  signal¬ 
ing  tones.  However,  cost  and  the 
necessity  of  modifying  the  mobile 
transmitter  led  to  the  design  of  the 
signaling  whistles.  Considerable  ex¬ 
perimental  work  was  necessary  to 
produce  a  whistle  having  a  pure 
tone  and  satisfactory  frequency  sta¬ 
bility.  Certain  designs  had  a  tend¬ 
ency  to  change  frequency  over 
wide  limits  depending  on  how  hard 
it  was  blown.  Some  would  change 
modes  of  oscillation  and  jump 
rapidly  from  one  frequency  to  an¬ 
other. 

Pitch  pipes  such  as  are  used  to 
tune  musical  instruments  were 
tested  but  proved  unsatisfactory 
since  they  are  vibrating  reed  de¬ 
vices  with  output  rich  in  harmonics. 
The  design  informally  chosen  was 
of  the  pencil  type  and  is  shown  in 
the  photograph. 

Four  of  these  whistles  are  car¬ 
ried  in  a  special  pocket  on  each 
mobile  unit  or  may  be  carried  by 
the  mobile  operator.  On  desiring  to 
make  a  call,  the  operator  merely 
pushes  the  talk  button  on  the  micro- 
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To  tailor  a  wave  more  accurately... 


It’s  a  recognized  principle  that  the  smaller,  more 
compact  the  pulse  transformer,  the  more  accepuble 
will  be  the  shape  of  the  output  wave.  That’s  where 
W estinghouse  transformer  engineering  can  offer  great¬ 
er  advantages  to  the  designer  of  electronic  circuits^ 
In  pulse  transformers  like  the  one  above,  for  exam¬ 
ple,  Westinghouse  is  able  to  produce  a  smaller,  lighter, 
better  performing  transformer  by  using  a  two-piece 
HIPERSIL®  type  C  core  wound  from  one  mil  thidt 
materiaL  Insulation  applied  depends  upon  actual 
requirements  ...  for  instance,  Fosterite®  insulation 
on  open-type  transformers  for  adverse  atmospheric 
conditions;  silicone  oil  for  high-temperature  applica¬ 
tions.  But  with  an  initial  advantage  on  core  size,  and 
corresponding  reduction  in  coils,  the  compactness  of 


TRANSFORMERS 


Westinghouse  Pulse  Transformers  assures  better  wave 
shape,  plus  saving  in  both  size  and  weight. 

If  size,  weight,  performance  or  quantity  production 
have  any  bearing  on  your  transformer  problem  call 
your  Westinghouse  representative.  For  many  applica¬ 
tions,  standardized  designs  are  available  at  substantial 
savings.  Westinghouse  Electric  Corporation,  Specialty 
Transformer  Department,  Sharon,  Pa;  j-7o<it 
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HYGRADE  THERMOFLEX  SLEEVINGS 

of  continuous  filomont  fiborglos  yam,  oro  most 
ofRciont  for  insulation  roquiromonts  that  domond 
a  non-froying  slooving  with  oxcossivo  hoot  rosist- 
onco,  high  tonsils  and  dioloctric  strength  ond 
fioxibility.  HYGRADE  THERMOFIEX  SLEEVINGS 
also  resist  rot,  excessive  heat,  moisture,  overload* 
ing,  acid  and  dirt.  They  ore  available  in  the  six 
grades: 

THERMOFLEX  1200  (Natural) 

and  THERMOFLEX  COLORED 

. . .  are  unaffected  by  temperatures  to  the  melting 
point  of  gloss  and  are  recommended  for  opplko* 
tions  vrhere  the  presence  of  organic  material  te 
objectionable.  The  colors  will  fade  or  boko  out 
at  temperatures  of  400°  F.  and  higher. 

ALL  SIZES:  .020”  to  1.036'  inside  diameter 


THERMOFLEX  1200  DBLE-WALL  and 
COLORED  THERMOFLEX  DBLE-WALL 

. . .  are  concentric  sleovings  braided  one  upon  the 
other  to  increase  the  wall  thickness  where  addi* 
tional  space  factor  ond  higher  dielectric  strength 
ore  required. 

THERMOFLEX  H.  W.  1200  and 
COLORED  THERMOFLEX  H.  W. 

.  .  .  are  single  braided,  heavy  wall  sleovings. 
Their  characteristics  are  similar  to  the  DBLE-WALL 
types  except  that  they  are  coarser  in  appearance 
and  lower  in  price.  TiMy  provide  a  mechonkolly 
strong  sleeving  for  applicotions  where  the  Under¬ 
writers*  Laborotories  specify  a  1/32'  wall 
sleeving. 

ALL  COLORS:  Red,  White,  Blue,  Yellow  ond  Green 


Write  to  MITCHELL-RAND  for  free  samples  and  descriptive  data. 


»  PARTIAL  list  OF  M-R  PRODUCTS:  FIBERGIAS  VARNISHED  TUSING.  TAPE  AND  CIOTM  •  INSULATING  PAPERS 
AND  TWINES  •  CABLE  FILLING  AND  POTHEAD  COMPOUNDS  •  FRICTION  TAPE  AND  SPLICE  •  TRANSFORMER  COM 
FOUNDS  •  FIBERGLAS  SATURATED  SLEEVING  •  ASBESTOS  SLEEVING  AND  TAPE  ■  VARNISHED  CAMBRIC  CLOTH  and 
TAPE  •  MICA  PLATE,  TAPE.  PAPER.  CLOTH.  TUBING  •  FIBERGLAS  BRAIDED  SLEEVING  •  COTTON  TAPES,  WEBBINGS  AND 
SLEEVINGS  •  impregnated  VARNISH  TUBING*  INSULATING  VARNISHES  OF  ALL  TYPES  •  EXTRUDED  PLASTIC  TUBING 
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There  was  an  unmistakable  pride  of  craftsmanship  that  char¬ 
acterized  the  first  Taylor  Tube  built  many  years  ago.  Since 
then,  hundreds  of  thousands  of  tubes  bearing  the  Taylor  mark 
have  enjoyed  a  special  admiration  for  their  uniform  ability 
to  do  every  job  better  than  expected.  Today,  "TQS”,  the 


I  tttCTtONS  AT  WORK  (cMlhiwR) 

phone  and  blows  the  proper  whistle. 
The  proper  distance  the  whistle  is 
held  from  the  microphone  was 
found  to  be  about  6  inches.  If  the 
whistle  is  too  close,  distortions  due 
to  modulation  limiting:  employed 
in  the  transmitters  tend  to  give  a 
distorted  tone,  and  breath  noise  is 
introduced.  At  great  distances  the 
level  is  reduced.  Frequency  stability 
of  the  whistle  was  held  to  an  over¬ 
all  tolerance  of  20  cycles. 

This  design  has  performed  very 
well  and  has  been  in  service  about 
two  years.  Operation  is  reliable 
down  to  signal-to-noise  ratios  of 
10  db  and  no  report  has  been  made 
of  false  operation. 

The  author  wishes  to  acknowledge 
the  contributions  of  Earl  Dreyer 
and  James  Allen  of  Missouri  Public 
Service  Company  for  the  sugges¬ 
tion  of  the  use  of  mouth-operated 
whistles  and  assistance  during  the 
many  field  tests.  Dick  and  Ray 
Gredell  of  Radio  Industries  Inc.  are 
responsible  for  the  mechanical  de¬ 
sign  of  the  whistle. 

Voltage  Regulator 
for  Telescribers 

By  Edward  F.  Cahoon 

Chief  Enffineer 
Telautoffraph  Corp. 

Wtfj  York,  y.  Y. 

The  Telescriber  is  an  instrument 
which  electrically  transmits  hand¬ 
written  messages  or  graphic  char¬ 
acters  over  wire.  It  consists  of  two 
basic  units;  a  transmitter  and  a 
receiver.  The  telescriber  trans¬ 
ceiver,  Fig.  1,  is  a  unit  containing 
both  a  transmitter  and  receiver, 
j  Tlie  telescriber  receiver  alone.  Fig. 
I  2,  is  for  reception  of  messages  only. 


Taylor  Quality  Standard  is  known  and  respected  the  world  j 
over.  Taylor  Tubes  can  do  better  for  you. 

*  TRANSMITTING  ★  INDUSTRIAL 

A  RECTIFIER  ★  ELECTRONIC 

As  always,  Taylor  is  producing  tubas  of  superior  quality 
ond  outstanding  performance.  The  Taylor  Representative 
nearest  you  is  ready  and  willing  to  discuss  your  particu¬ 
lar  requirements.  Call  bn  him  for  information  any  time.  I 


TAYLOR  TUBES  INC.,  2312-18  WABANSIA  AVE.,  CHICAGO  47,  ILL. 


Expect;  Reyol  Notional  Company  Coble  Address; 

75  West  St.,  New  Yerk  6,  N.Y  NATVARNCO,  NEW  YORK 


FIG.  1 — TraoacolTor  unit  conlainbia  both 
a  traosmlttet  and  rocoivor 
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QUALITY  MAGNETIC  AMPLIFIER  CONTROLLED 

eiKuc  PReeisioN  POWER 


BOeUE  ELECTRIC- 
MANUEACTURINC  COMPANY.^ 

Where  Precision  Coordinated  Design. ..Counts!  Wt ^ 

50  IOWA  AVENUE  PATERSON  3,  NEW  JERSEY  IfUl 

MAGNETIC  AMPLIFIERS  •  MAGNETIC  CONTROLLERS  •  AC  3  DC  MOTORS^^^ 
AC  3  DC  GENERATORS  •  VOLTAGE  3  SPEED  REGULATORS  •  SWITCHBOARDS 


★  For  use  in  Laboratory  and  Pro¬ 
duction  testing  of  high  perform¬ 
ance  electronic  equipment  Bogue 
has  developed  a  line  of  single  and 
three  phase  400  Cycle  Synchro¬ 
nous  Motor-Generator  Sets  rang¬ 
ing  from  3  to  100  KW  with  total 
harmonic  content  less  than  12^0 
This  extreme  quality  in  wave  form 
is  secured  thru  precision  design, 
careful  selection  of  material  and 
quality  control  in  manufacture. 

Special  units  with  less  than 
1/10^0  total  harmonics  available. 


These  sets  can  also  be  fur¬ 
nished  with  magnetic  amplifier 
static  voltage  regulators  when  the 
utmost  in  reliability  and  constancy 
in  voltage  regulation  is  required. 
Output  frequency  is  exactly  400 
cycles  at  any  load  — no  load  to 
full  load! 

If  you  are  interested  in  this 
type  power,  Bogue  engineers  will 
be  glad  to  furnish  oscillograms 
and  wave  analyses  of  typical  sets 
built  for  this  requirement.  You  can 
always  depend  on  .  .  . 
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VISIT  OUR  BOOTH  «S04 
I.R.L  SHOW 

GRAND  CENTRAL  RAUCZ 

N.Y.C.  MARCH  3^.  1952 


From  the  first  engineering  drawing  to  the  final  inspection  ar 
shipping.  Crucible  Permanent  Alnico  Magnets  receive  the  san 
careful  attention  and  workmanship  that  is  found  in  all  Crucib 
specialty  steels.  Rigid  quality  control  at  every  step  in  the  pr 
duction  of  Crucible  Alnico  .  .  .  with  a  keen  devotion  to  deU 
...  is  the  reason  that  users  of  Crucible  Permanent  Alnico  Ma 
nets  have  found  that  from  Crucible  they  get  a  better  magn 
with  higher  gap  flux  per  unit  weight. 

Crucible  Alnico  Magnets  are  serving  successfully  in  thou^ 
sands  of  varied  applications.  The  experience  of  Crucible’s  aler^ 
staff  of  metallurgists  and  engineers  is  freely  available  to  youa 
Take  advantage  of  Crucible’s  half  century  of  specialty  steer 
leadership.  When  you  think  of  permanent  magnets  .  .  .  call 
Crucible.  CRUCIBLE  STEEL  COMPANY  OF  AMERICA,  General  Sales 
Offices,  Oliver  Budding,  Pittsburg^,  Pa. 


ICRUCIRLEI  special  purpose  steels 

52^^  PERMANENT  ALNKO  MAGNETS 

STAINLESS  •  HEX  HIGH  SPEED  •  TOOL  •  ALLOY  •  MACHINERY  •  SPECIAL  PURPOSE  STEELS 
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FIG.  2 — Rcoivat  unit 


no  transmission  is  possible. 

The  transmitter  converts  the 
position  of  the  manually  operated 
writing  stylus  into  two  electrical 
quantities.  This  is  accomplished 
by  attaching  a  linkage  system  to 
the  stylus.  In  amplitude-controlled 
models,  the  change  of  stylus  posi¬ 
tion  causes  the  linkage  system  to 
rotate  potentiometer  contacting 
members.  There  is  a  fixed  voltage 
supplied  to  the  potentiometers  and 
for  each  position  of  the  stylus  two 
definite  potentials  are  developed  at 
the  transmitter. 

The  receiver  converts  electrical 
information  received  from  the 
transmitter  into  a  position  of  the 
writing  pen.  This  is  accomplished 
by  two  pen-motors  which  are  at¬ 
tached  to  a  linkage  system  which 
is  identical  to  that  in  the  trans¬ 
mitter.  The  pen-motor.  Fig.  3,  is 
similar  to  a  d-c  voltmeter  move¬ 
ment  with  a  moving  coil  in  a  fixed 
magnetic  field.  The  field  is  supplied 
by  a  permanent  magnet.  The  angu¬ 
lar  displacement  of  this  unit  is 
essentially  linear  with  respect  to 
current  through  its  moving  coil. 

In  the  latest  Telescriber,  power 
for  moving  the  pen  at  the  receiver 
is  supplied  from  the  transmitter. 
The  writing  circuits  of  this  instru¬ 
ment  are  controlled  by  direct  cur¬ 
rent.  However,  alternating  current 
is  its  prime  source  of  power.  It  is 
necessary  to  rectify,  therefore,  in 
order  to  obtain  the  direct  current 
necessary  for  operation  of  these 
circuits.  A  dry-disc  rectifier  located 
in  the  terminating  box  is  employed 
for  this  rectification. 

This  communication  instrument, 
as  has  been  described  is  an  ampli¬ 
tude-controlled  device.  This  means 
that  the  magnitude  of  the  a-c  supply 
(as  well  as  the  stylus  position) 
determines  the  pen  position  at  the 


^  Use  Elearo  Custom  Processed  Varnished  Insulation  to 
INCREASE  LIFE  EXPECTANCY  and  to  insure  the  saje, 
successful  operation  of  electrical  equipment. 

Seleaing  dependable  insulation  need  not  present  any 
problem  to  design,  insulation  and  maintenance  engineers 
if  they  specify  ELECTRO.  Our  method  of  processing 
produces  varnished  insulation  with  the  ESSENTIAL 
SAFETY  FACTORS. 


lence 


Silicone  Varnished 
Fiberglas* 
Quin-Glas  Hi-Tem- 
perature  Insulation 
Varnished  Fiberglas* 
Cloth 

Elearo  "300” 
Combination  Slot 
Insulation 


Treated  Asbestos 
Cloth  &  Paper 
Flexible  Varnished 
Cambric  Tape 
Varnished  Condenser 
Paper 

Varnished  Silk 
^  and  Rayon 
Cable  W  rapping  T  apes 


We  invite  you  to  use  our  Special  Service  facilities  if  you  need 
varnished  insulation  to  meet  specific  requirements.  Write 
or  phone  Department  £-1  for  technical  data  and  samples. 

ELECTRO-TECHNICAL  PRODUCTS 

DIVISION  OF  SUN  CHEMICAL  CORPORATION 

NUUEY  10,  NEW  JERSEY 

*T.  M.  Reg.  U.  S.  Pil.  OR.  bjr  Owem  Comiac  Fibeteks  Coep. 


A 

1  P”  ^  {  i 
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The  double  beam 
recording  Spectro|>hotomeler 

developed  and  manufactured  by  Baird  Associates  of 

Cambridge,  Mass.,  is  an  ingenious  instrument  which  has 

proven  itself  invaluable  in  quickly  and  surely  identifying 

and  defining  complex  chemical  compositions.  k 

The  Spectrophotometer  analyzes  organic  samples  / 

by  passing  an  infrared  beam  through  them.  The  / 

resulting  vibration  and  energy  absorption  of  the  / 

sample’s  molecules  form  a  pattern  on  the  J  * 

Spectrophotometer's  recording  drum  chart.  /  ^ 

Comparison  of  the  sample's  recorded  /  •  b 

characteristics  with  those  of  known  /  •  sn 

/  •  con 

elements  reveals  the  sample’s  identity  /  niot 

and  composition.  i  Holtz 


a  Rigid  specifications  were  laid  down  for 

the  motors  to  operate  the  variable  speed  drive 
used  in  the  Spectrophotometer.  Some  of  the 
requirements: 

I  two  winding,  two  speed 
synchronous  operation  at  one  speed 
smooth  transition  between  speeds 
11  speeds  must  be  reversible 
V  vibration  and  magnetic  leakage  fields 
11  size  — low  power 

deted  design  must  be  applicable  to  all  previous 
Is 

r-Cabot  engineers,  working  closely  with  Baird 
veloped  two  different  adaptations  of  the  H-C  R-25, 
ecifications  perfectly.  These  motors  are  now 
ments  of  the  Spectrophotometer  and  are  giving 
ndable  service. 

another  example  of  Holtzer-Cabot’s  ability  to 
meet  the  most  exacting  specifications  in  small-motor  applications. 
Holtzer-Cabot  motors  range  from  1/2000  up  through  IH  H.P.,  from 
24,000  RP.M  to  1  revolution  per  day! 

HOLTZER-CABOT 

©DIVISION  OF  NATIONAL  PNCUMATIC  CO..  INC. 

BOSTON  19,  MASSACHUSETTS 

"hmiders  of fine  electric  motors  for  three  quarters  of  a  century' 


Photographt  through  eoartay  of 
Baird  Jssodates,  Cambridge,  Mass. 
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Precision 
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OUR  ENGINEiRS 
ARE  AVAIIAILE 
TO  COOPERATE 
ON  ANY  PROILEM 


CALIIItATEO  A6AIN$T  A  STANOAtO 
ACCURATE  TO  I  TART  IN  1R-MILUON 

TAe  Aos/c  unit  of  this  froquitcy 
sfandard  it  an  elaetroniea/iy 
drivtn  fork.—fnmpnratun  com- 
pnnsafnd  and  harmafically 
saaind  againtf  changnt  of 
humidify  and  baromntric  pnt~ 
sun.  Through  ih  use,  any  fn- 
guaney  or  mulfi-fnqumdt  bt- 
twaan  40  and  20,000,  fractional 
or  otharwisa,  an  obtainabla. 


FROM  40  TO  20,000  CYCLES 

CONSERVATIVE  ACCURACY  UNDER  USUAL  CONDITIONS 

1  PART  IN  100,000— (-001%) 


Hove  you  a  need  lor  any  specific 
number  ol  cycles  in  precision 
frequencies? 

Can  a  source  ol  such  frequency 
solve  your  design  jnroblem  or  in¬ 
crease  its  lactor  ol  solely? 

Hove  you  a  system  that  requires 
great  accuracy,  stcdnlity  and  de¬ 
pendability? 

The  frequencies  shown  at  the  top 
ol  die  page  are  but  a  lew  among 
hundreds  himished  lor  precision 
application  in  industries,  labora¬ 
tories  cmd  Government  depart¬ 
ments. 


FREQUENCY 


I 


American  Time  Products,  Inc, 

SSOFifth  Av^mue  New  Yetk  t9,N.Y, 


MANUFACTURING  UNDER  FATBITS  OF  WESTERN  ELECTRIC  CO. 
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EXGLUsnr  ELECTRO  TEC  1ECHNHHIES 


insure  closer  tolerances,  absolute  uniformItY, 
and  the  ultimate  in  miniaturixation 


flfCTRO  TEC  CORPORATION 

$0.  HACKENSACK  VfX^^  NEW  iERSEY 

nooucTs  Of  riKisioN  aunsMANSNir  n  a  new  and  KvoumoNAiY  nocESS 


Electro  Tec  units  are  the  product  of  an  exclusive  manufacturing 
technique  that  results  in  accuracy  unattainable  by  conventional 
fabricating  methods.  In  this  process  a  plastic  is  moulded  around 
the  wire  leads.  Accurate  machining  reduces  this  blank  to  the 
proper  shape,  complete  with  grooves.  Hard  silver  is  deposited  into 
the  grooves  by  electroplating  to  prodixe  the  required  rings.  Final 
machining  insxires  concentricity  and  dimensional  accuracy.  The 
result  is  one-piece,  unitized  construction  with  conducting  rings  of 
60  to  70  Brinell  badness. 

Diameters  of  these  assemblies  range  from  .045'  to  24'  cylindrical 
or  flat  Cross-sections  may  range  from  .005'  to  .060'  or  more. 
Rings  are  polished  to  a  jewetlike  finish  and  can  be  held  to  4 
micro-inches  or  better.  Even  the  smallest  sizes  withstand  a  1000 
V.A.C  breakdown  test.  Most  types  easily  withstand  rotational 
speeds  up  to  12000  rpm. 


ELEOIO  nCAsssmblietartSpadfMbytlwNalisH’t 
Itadbig  Predsion  Instrument  and  Equl^sat  Mamifnctursn  far  Prsven 
Greater  Dependability,  Isngsr  life,  Imeetber  Functiening. 

The  uniformly  superior  performance  of  Electro  Tec  slip  ring  and 
commutator  assemblies  in  thousands  of  industrial  and  govern¬ 
mental  applications  has  resulted  in  wide  adoption  of  these  com¬ 
ponent  units  by  most  leading  manufacturers  of  precision  instru¬ 
ments  and  equipment.  Although  these  products  provide  improved 
performance  and  extra  dependability,  prices  are  strictly  com¬ 
petitive.  Write  today  for  fully  illustrated  literature. 


e  ONE  PIECE,  UNITIZED  CON¬ 
STRUCTION 

•  ABSOLUTE  AAINIMUM  TORQUE 
FRICTION 


♦  DIAMETERS  FROM  .045“  TO 
24.0“ 


♦  MINIMUM  1000  V.A.C.  Hl- 
POT  INTER-CIRCUIT 


♦  UNIFORMLY  HARD  SILVER 
RINGS  PLATED  INTO  GROOVES 
ON  PRECISION  MACHINED 
ONE  PIECE  PUSTIC  FORM 


♦  SPECIAL  SURFACE  DEPOSITS 
PREVD4T  TARNISH,  MINIAAIZE 
FRICTION.  BRUSH  NOISE  AND 
PRACTICAUY  aiMINATE  WEAR 


FIG.  3 — Th«  p«n  motor.  Pormonoat  mog- 
not  (1).  moTing  coil  (2).  rotarr-motloa 
tronslotor  (3).  linkago  loTor  (4)  oad  mog- 
nottc  Hold  •tmctaro  (S) 

receiver.  As  the  instrument  has 
a  high  speed  of  response,  any  sud* 
den  changes  in  the  power  supply 
will  result  in  distortion  of  the 
character  being  recorded.  A  voltage 
kick  might  make  a  9  of  an  0  or  a 
6  of  a  1,  etc.,  therefore  voltage  con¬ 
trol  is  a  vital  consideration  in 
achieving  high-fidelity  message  re¬ 
production.  In  order  to  assure 
this,  an  electronic  voltage  regulator 
is  used. 

The  regulated  voltage  supply  is 
used  only  for  writing  circuits.  A 
rectified,  but  nonregulated,  source 
of  power  is  employed  for  some  of 
the  auxiliary  circuits.  This  recti¬ 
fier  is  located  in  the  terminal  box 
also. 

The  circuit  diagram  of  this  regu¬ 
lator  is  shown  in  Fig.  4,  also  shown 
is  the  rectifier  and  filter.  It  can 
be  seen  that  it  is  a  conventional 
circuit  employing  6AS7’s  for  handl¬ 
ing  the  power  and  a  12AX7  for  con¬ 
trolling  the  6AS7’s.  A  VR76  is 
used  to  obtain  the  reference  voltage. 
A  second  VR75  is  used  in  the  volt¬ 
age-divider  circuit  to  the  grid  of 
the  12AX7  to  increase  the  sensitiv¬ 
ity.  A  potentiometer  is  employed 
to  control  the  output  voltage  from 
the  regulator. 

The  regulator  has  an  output  volt- 


bluMUND  COHN  CORP. 


FIG.  4 — Schematic  ol  Toltaq*  r*9ulator 
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Gold  PlateJ  Gri J  wire  ol 
Tnn^iten,  Molylxle  num 
and  otLer  metala  as  well 
as  otker  wires  ol  smaller 
tkan  commercial  sizes 
made  to  your  indivi  dnal 
specilications  . .  .Write 
or  our  list  ol  products. 


Miniaturization,  weight  reduction  and  circuit  simplification  are  I 
key  design  objectives  in  all  airborne  and  many  other  electronics  y 
applications  for  precision  potentiometers.  Helipot's  new  Model 
AJ  meets  these  needs  with  a  compact  potentiometer  having  over  12  times  the  resolu¬ 
tion  of  conventional  potentiometers  of  the  same  diameter  . . . 

^  SIZE  AND  WEIOHT:  TK*  AJ  h  only  in  dinnwlor  (Mnali  n«  n  ponny)— 1W*  lone  wolelit  1.0  oi. 
It  roqoirM  only  o  minimuin  of  volooMo  pnnol  (focol 

^  PRECISION,  WITH  CIRCUIT  SIMPtICITYi  On  mnny  nppBcntloni  Ifco  AJ  toplntoi  two  eonvontionni 
potontiowotoo,  pro vl dine  both  wMo  rnnfo  end  Rno  od|»itnnnl  In  ono  onit.  Ht  It"  tlMo  wiro 
pivot  n  rotolwtion  of  1/3000  in  o  100  ohni  onit— l/tSSO  in  n  50,000  ohni  vniti 

k  REUAMUTY:  Tlio  JU  i*  rope*^  nnd  tlmplo,  b  boRt  to  dooo  lolornncoi  orMi  cnrofvl  poolity  control, 
lb  porfomMOMo  ond  roNobllity  roRoct  iIm  oconl  Mfh  ttnndnrdc  of  Holipot  qvoKlyl 


MANY  IMPORTANT  CONSTRUCTION 
FEATURES:  If  you  have  a  potentiometer 
application  requiring  light  weight,  un¬ 
usual  compactness,  high  accuracy  and 
resolution,  be  sure  to  get  the  complete 
information  on  AJ  advantages  . . . 

Here  is  a  “pot"  with  bearings  at  each  end 
of  the  shaft  to  assure  precise  alignment 
and  linearity  at  all  times.  In  addition, 
each  bearing  is  dust-sealed  for  long  life 
and  is  mounted  in  a  one-piece  lid  and 
bearing  design  for  exact  concentricity. 

Either  single  or  double  shaft  extensions 
can  be  provided  to  meet  individual  needs 
—also,  special  shaft  lengths,  flats,  screw¬ 
driver  slots,  etc. 

Tap  connections  can  be  provided  at  virtu¬ 
ally  any  desired  point  on  the  resistance 
element  by  means  of  a  unique  Helipot 
welding  technique  which  connects  the 


rately  wound  by  special  machines  on  a 
copper  core  that  assures  rapid  dissipa¬ 
tion  of  heat. 

Each  coil  is  individually  tested  to  rigid  ^ 
standards,  then  is  permanently  anchored  • 
in  grooves  that  are  precision-machined  { 
into  the  case.  Slider  contacts  are  of  long-  ' 
lived  Paliney  alloy  for  low  contact  resbt- 
ance  and  low  thermal  e.m.f. . . .  and  pre¬ 
cious-metal  contact  rings  are  used  to  min-  i 
imize  resistance  and  electrical  noise.  All  . 
terminals  are  silver  plated  and  insulated 
from  ground  to  pass  1,000  volt  break¬ 
down  test.  ’ 


terminal  to  only  one  turn  of  the  resist-  muze  resistance  and  electnci 
ance  winding.  This  important  Helipot  de-  terminals  are  silver  plated  ai 
velopment  eliminates  “shorted  section”  f™™  ground  to  pass  1,000 
problems!  down  test. 

BUILT  TO  HELIPOT  STANDARDS 

Helipot-world’s  largest  manufacturer  of  lONO  UK;  AMio««h  UmtMmily  Hm  | 

precision  potentiometers— has  built  an  en-  aj  b  b<«iii  riir««ifh««i  f«r  raetMl  Mrvb*.  En¬ 

viable  reputation  for  highest  standards  in  tmtiowbf  Nf*  voriM  wHh  mkA  afflicnii— ,  nf 
all  its  products,  and  the  Model  AJ  is  no  •pw»  HinnR  nf  rw«Hl«ii,  Hm. 

excention  p«ratw«,  otwotplwrk  Rmf,  ab.  Bvt  l^b^c^^^ry 

“  .  '  HtH  thow  that,  wMar  cawRitiaa*,  Um  AJ 

The  resistance  elements  themselves  are  „p,c«Ky  b  «c»  M  mn  mWiw. 

made  of  precision-drawn  alloys,  accu-  cycbti 

Helipot  representatives  in  all  major  cities  will  gladly  supply 
complete  details  on  the  AJ—or  write  direct! 


THE  IICIIIJUI  CORPORATION 

South  rasadena  2,  California 
fbM  OEkM:  Naw  Yarfc,  PbHoRalpbia,  Racbatbf,  Cbvalaad,  Dalrab,  Oilcnga,  Si.  taab, 

laa  Aagalai  and  fart  Myara,  Harida.  Eapart  Agaab;  Frolbam  Ca.,  Naw  Yark  It,  Naw  Yarh. 
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For  winding  coils  in  quantity 
accurately  .  .  .  automatically 
use  Universal  Winding  Machines 


■AST  MANUAL  OMIATIONS  Photo  shows  coil  arbor  in  position  for  quick  transfer. 
Wire  turn  counter  can  be  reset  quickly.  No  cam  transfers  are  required  when  chang¬ 
ing  wire  layer  length,  wire  spools  are  easily  changed. 

Wrif  for  GMCW-15 

UNIVERSAL  WINDING  COMPANY 

P.  O.  Bex  1605/  Providence  1/  R.  I. 


ns.i.s 
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AUTOMATIC  FEED 
BOOSTS 
PAPER-SECTION 
COIL  OUTPUT 


MAXIMUM  COIL  DENSITY  An  entirely 
new  type  of  delivery  shelf  is  used  to  in¬ 
sure  coils  of  extreme  accuracy  and  high 
density.  It  imptarts  a  uniform  backward 
pull  to  the  paper  as  it  is  fed  into  the  coil. 


35  INSCRTS  A  MINUTI  Single  or  laminated  insulating  sheets,  either  paper  or  acetate, 
are  fed  into  the  Leesona  No.  107  Coil  Winder  at  rates  as  high  as  25  per  minute.  Thus, 
on  a  coil  containing  100  wire  turns  per  layer,  the  machine  can  be  run  at  speeds  as 
high  as  2500  rpm. 


HOW,  CUSNIONID  AUTOMATIC  START 

Electronic  speed-control  automatically 
and  smoothly  accelerates  the  winding 
arbor  to  required  speed  and  maintains 
it.  No  “jockeying”  needed  by  operator. 
Wire  breakage  is  minimized,  tension  is 
uniform.  _ . 


Sperry  Klystron  tubes  are  doing  heavy  duty  in  the  labs 
where  a  practical  source  of  continuous  microwave 
energy  is  needed  for  general  test  and  measuring  work. 

A  complete  line  of  2K  tubes  is  available  for 
bench  oscillator  use  from  2660  to  10,300  me. 

Stemming  from  its  sponsorship  of  the  development  of  the 
Idystron  in  1939,  Sperry  has  had  many  years’  experience 
in  the  manufacture  of  these  tubes.  Besides  the  2K- 
series  for  laboratory  use,  other  Sperry  Klystrons  include 
transmitting  tubes  for  microwave  relays,  radars  (both 
.^Ised  and  cw),  radar  beacons,  aeronautical  navigation 
( DM€  and  ILS) ,  and  radio  communication  systems. 

Other  Sperry  Klystrons  are  used  as  local  oscillators 
in  radar  and  microwave  communication  receivers.  Klystron 
multiplier  tubes  are  used  in  frequency  standards 
and  for  other  applications  where  crystal  control  at 
microwave  frequencies  is  desired. 

Sperry's  pioneering  in  microwave  measuring  techniques 

has  resulted  in  a  complete  line  of  Microline* 

instruments  which  includes  every  type  fT| 

of  device  essential  to  precision  measure- 

ment,  in  the  entire  microwave  field.  ^ 

Our  Special  Electronics  Department 
will  be  happy  to  supply  you  with  f 
complete  details  on  Klystrons  and 
Microline  equipment. 


\moseoK  eoMmr 

I  DIVISION  or  TNI  SVINRV  CONDONATION 

eREKT  NECK,  NEW  YORK  •  CLEVELAND  •  NEW  ORLEANS  •  BROOKLYN  •  LOS  ANGELES  •  SAN  FRANCISCO  •  SEATTLE 
IN  CANROR  -  S  PE  R  RY  GYROSCOPE  COMPANY  OF  CANADA,  LIMITED,  MONTREAL,  QUEBEC 
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FIG.  5 — Fundomanlal  circuits  oi  tcle- 
scribsi 


MODfl 


age  of  120  volts  and  is  made  in  two 
capacities.  One  model  supplies 
power  for  writing  between  a  trans¬ 
ceiver  and  a  receiver.  The  other 
model  is  used  when  writing  between 
a  transceiver  and  three  receivers 
simultaneously  or,  in  a  different 
transmitter -arrangement,  between 
a  transceiver  and  seven  receivers. 
The  former  employs  two  6AS7’s 
and  the  latter  four  6AS7’s.  The 
control  circuit  is  the  same  for 
both  regulators.  The  output  regula¬ 
tion  is  within  one  volt  between  half¬ 
load  and  full-load.  Transient  re¬ 
sponse  is  sufficiently  fast  so  that  a 
change  of  ten  volts  in  the  primary 
supply  does  not  affect  the  receiver 
pen  position. 

Figure  5  shows  the  fundamental 
circuit  of  the  telescriber. 


True  sine  wave  oscillator  circuit.  J“^;°^£\ctiSn 

No  tuning  or  switching  transients.  Fast  AVO  action. 

Price  $350.00  each  MODEL  FEATURES 

•  Both  sine  ond  square  waves,  simultaneously.  •  Good  amplitude 
constancy.  ±1  db  over  the  entire  frequer<y  ^ 

«'.nn  less  than  1%.  •  Accurate  calibration,  better  than 
•finale  sc  Je  logtrithmic  dial  with  vernier  tuning  control  •  Sine 
Wove  Output  30  volts  peaL  to  peak.  •  low  Hum  ond  de¬ 
ponent,  less  than  0.1%  of  output  at  ony 
^arithmic  output  level  control.  •  Input  power.  45  watts.  •  Small 

1  size,  overall  12'  x  7  x  8  .  .  -  . 


model 

430.A 


4.5  to  520,000 

constoncy,  ±i 

^•on.  less  than  I%ot 

*'«,  overoll  12'  X  7' 


«P*. 

®  $145.00. 


Accurate  Phase  Difference 
by  Lissajous  Figures 


By  John  L.  Glasii» 
Department  of  Electrical  Engineering 
Washington  University 
8t.  Louis,  Mo. 


Practically  everyone  who  has 
used  a  cathode-ray  oscilloscope  is 
familiar  with  the  use  of  Lissajous 
figures  to  indicate  the  relative  phase 
of  two  sinusoidal  voltages  of  the 
same  frequency.  The  usual  method 
for  interpretation  of  the  elliptical 
pattern  is  illustrated  in  Fig.  1.  The 
phase  difference  6  between  the  hori¬ 
zontal  and  vertical  input  signals  is 
given  by  the  relation 


.018  to  22,000  cps. 

•  Both  sine  ond  square  waves,  simultaneously.  •  Excellent  ampli¬ 
tude  constancy,  ±0.25  db  over  the  entire  frequeiKy  range. 

•  Extremely  low  distortion,  less  than  0.25%  at  any  frequency. 

•  Fast  recovery  from  transients.  •  Accurate  calibration  ±1.5%. 

•  Single  scale  logarithmic  dial.  •  Calibrated  output  attenuator 
switch.  •  Constant  impedance  "T"  pad  output  control.  •  Vernier 
tuning  control.  •  Price  $950.00 

VISIT  US  AT  THE  I.RE.  SHOW,  MARCH  3-6,  BOOTH  440 


The  accuracy  with  which  6  can 
be  measured  depends,  of  course,  on 
the  accuracy  with  which  the  ratio 
A/B  can  be  measured.  It  is  doubt- 
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For  superior  arc  resistance,  dimensional 
stability— plus  high  heat  resistance, 
INSIST  on  PLASKON  ALKYD 


If  you  want  benefits  like  these,  then 
look  into  Plaskon  Alkyd.  For  here 
is  a  molding  compound  that  is  made- 
to-order  for  television  and  other 
electronic  insulating  parts! 

Yes,  made-to-order  .  .  .  for 
Plaskon  Alkyd  has  exceptional  di¬ 
mensional  stability  with  no  after¬ 
shrinkage.  This  means  that  the  very 
close  tolerances  so  necessary  to  pre¬ 
cision  television  assemblies  can  be 
met  and  held.  Because  of  high  heat 
resistance  (up  to  400'F.),  Plaskon 


Alkyd  does  not  break  down,  even 
under  short-time  contact  with  molten 
solder  when  connections  are  made. 

In  addition,  Plaskon  Alkyd  offers 
a  combination  of  superior  arc  resist¬ 
ance,  high  dielectric  strength,  ex¬ 
cellent  resistivity  that  makes  it  out¬ 
standing  as  an  electrical  insulating 
material.  And  it  can  be  molded 
faster  and  at  lower  pressures,  allow¬ 
ing  increased  production  and  greater 
savings.  In  fact,  production  increases 
up  to  292%  have  been  realized. 

Before  you  redesign,  look  into  the 
advantages  Plaskon  Alkyd  can  offer. 
Write  today  for  full  information  on 
television  and  electronic  uses. 


TBLXVISION 

CONDENSEM 


PLASKON  DIVISION 

Libbey  •  Owen*  •  Ford 
Cmm  Company 

TaM**,Oki* 


Plukon's  Molding  Shop 
On  Wheels 

Fully  equipped  with  molding  presses  and 
complete  testing  equipment  Plaskon  tech¬ 
nicians  will  demonstrate  right  at  your 
door  the  superiority  of  parts  molded 
from  Plaskon  Alkyd  over  parts  you  may 
be  using  now.  Inquire  today. 
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In  controlling  clinical  tests, 
split-second  accuracy  is  required. 


Signaling  devices  demand  dependability. 
Failure  can  mean  disaster. 


In  applications  like  Demand  Meters, 
a  motor  must  have  long  life. 


loday,  in  instruments  and  other  devices,  more  than  forty  million  Telechron 
s)  nchronous  motors  are  at  work  .  .  .  quietly  serving  the  nation's  industries, 
laboratories  and  homes  in  a  thousand  different  ways. 

As  accurate  as  current  itself,  the  Telechron  motor  has  a  rotor  so  light  that 

it  is  perfectly  synchronized  with  AC  impulses.  It  responds  immediately 
and  reaches  full  speed  in  a  fraction  of  a  second,  giving  the 

accuracy  that  is  so  essential  to  sensitive  instruments. 

In  motion,  the  rotor  virtually  floats  in  its  own  rotating  magnetic  field. 

It's  a  fact  that  the  rotor  shaft  bearing  of  a  Telechron  motor  has  never 
worn  out  as  long  as  lubrication — which  is  drawn  from  a  reservoir 

by  capillary  action — is  constantly  maintained.  This  action  furnishes  a 
continuous  flow  of  lubricant  to  gears,  pinions  an<i  shafts. 

For  complete  specifications  on  the  full  line  oj  Telechron  motors,  irrite  for  booklet  lS-120. 
Telechron  De/mrUnent,  (general  Electric  (Mmpany,  43  Homer  Aivnue,  Ashland,  Mass. 


Typ*  It  Mtitr  —  For  modium-doty 
switching.  controlNng  and  racording- 
controNing,  such  as  time  switchts,  bus¬ 
iness  macMnas.  time  stamps,  system 
docks  for  public  buildings,  household 
door  chimes  amj  recording  instruments. 


Tjfpt  CS  Mtttr^For  heevy-duty  tim¬ 
ing.  switching  and  controlling  such  as 
traffic  controls,  airteld  landing  lights, 
tower  docks  and  instrumentation. 
Sturdy  gear  train  eonstruebon. 
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WRITE  — WIRE— rfUrrPE  — PHONE  NOWI 

guardianQ^electric 

1625-C  W.  WALNUT  STREET  CHICAGO  12,  ILLINOIS 
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SotIm  34S  D.C.  May 
A.  N.  CaniMctM,  H.  S,  Centoinar 


Safe,  smooth,  night  flying  of  military  and  commercial  aircraft 
depends  largely  upon  efficient  traffic  control.  Aircraft  landing  lights, 
radar  and  communications  systems  usually  employ  Guardian  Relays 
for  split-second  response,  unfailing  operation  and  a  minimum  of 
maintenance.  Again  on  the  ground.  Guardian  Relays  in  automatic 
signal  systems  guide  motor  car  and  rail  traffic  with  a  speed  and 
accuracy  far  beyond  the  limitations  of  human  eyes  and  hands. 
Guardian  Relays  control  many  more  applications,  aship  and  ashore, 
either  open  type  or  HERMETTICALLY  SEIALED  to  withstand 
dust,  gun  blast  heat,  fog,  fungi,  salt  air,  stratosphere  cold,  even 
concussion  and  bursting  shells.  From  simple  circuits  to  the 
complexities  of  Time  Delay— Timing— Counting— Multiple 
Credit— Add  and  Subtract  or  Sequence  operations— 

Guardian  can  solve  your  control  problem . . .  FASTI 


LANDING  LIGHTS 
OR 


LIGHTS 


MEET 


JAN-1-225, 

16E4  (Ships) 
and  MIL-1-6181 
Specifications  for 
Radio  Interference 
Suppression! 


entrance  for 
'  «‘c-.  when 


ACE  ENGINEERING  and  MACHINE  CO.,  Inc 


3644  N.  Lawrence  St  ,  ehtlodelphio  40  Pi 


Telephone  REgent  9*1019 


I  ELECTKONS  AT  WORK  (ciMi«inv«a) 


FIG.  1 — Usual  inletpratation  oi  Liasa- 
iona  ilquraa  ioi  maoaurinq  lalotlTa 
phaaa 


fui  whether  the  accuracy  of  read¬ 
ing  this  ratio  is  as  good  as  d:  1  per¬ 
cent  with  most  oscilloscopes.  If  the 
actual  value  of  6  is  close  to  ±  90 
deg  the  effect  of  that  great  an  error 
is  appreciable.  For  example,  if  the 
actual  phase  difference  is  80  deg  the 
actual  value  of  A/B  is  0.985.  With 
a  ±  1-percent  accuracy  in  reading 
this  ratio,  the  ratio  might  be  read 
to  lie  somewhere  between  0.975  and 
0.995.  This  range  in  A/B  corre¬ 
sponds  to  a  range  in  6  of  77.2  to 
84.3  deg.  The  measured  phase  angle 
could  be  off  by  as  much  as  5  percent 
under  the  conditions  assumed  here. 
The  effect  is  even  worse  for  phase 
angles  which  are  even  closer  to 
±:  90  deg. 

The  overall  accuracy  of  phase- 
'  angle  measurements  can  be  im- 
I  proved  by  feeding  either  the  hori¬ 
zontal  or  vertical  input  signal 
through  a  calibrated  phase  shifter 
and  adjusting  the  phase  shifter 
until  the  ellipse  reduces  to  a  single 
line.'  Direct-reading  phase  meters 
have  also  been  developed.***  Unless  a 
laboratory  has  frequent  need  for 
phEise  measurements,  it  is  unlikely 
that  either  a  calibrated  phase 
shifter  or  a  phase  meter  will  be 
found  on  hand. 

The  utility  of  the  oscilloscope 
alone  in  measuring  phase  differ¬ 
ences  can  be  retained  over  the  en¬ 
tire  range  of  possible  angles  by  the 
somewhat  different  interpretation 
of  the  Lissajous  figure  shown  in 
Fig.  2.  For  the  example  depicted 
here  the  gains  of  the  oscilloscope 
amplifiers  have  been  adjusted  to 
give  equal  amplitudes  of  horizontal 
and  vertical  deflection  on  the  screen. 
The  ratio  of  dimensions  C  and  D 
1  shown  in  Fig.  2  give  the  phase  dif- 
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. . .  supersonic-frequency  applications 

Ceramag  cores  assure  high  permeability  with  low  losses  in  the 
supersonic-frequency  range. 

. . .  center  cores  for  powdered  iron  pot  cores 

Used  as  center  cores  in  powdered  iron  pot  cores  operating  at  less 
than  1  megacycle,  Ceramag  increases  the  L  by  approximately  100% 
and  increases  the  Q  on  the  order  of  50%. 


.  . .  incremental  permeability  applications 

Because  Ceramag  is  more  easily  saturated  than  conventional  core 
materials,  it  is  ideally  suited  for  pulse  generation,  magnetic  ampli¬ 
fying  and  incremental  permeability  tuning. 


higher  temperature 
operation  in  nitrogen  atmospheres 

New  equipment  designed  and  sealed  in  nitrogen,  due  to  high 
ambient  temperatures  imposed  by  miniaturization,  poses  a  real  tem¬ 
perature  problem  for  permeability  tuning  cores  as  well  as  for  I-F 
transformer  and  R-F  cores.  This  is  solved  handily  by  Stackpole 
Ceramag  cores  thanks  to  the  faa  that  they  stand  higher  temperatures 
and  show  less  drift  than  high-permeability  powdered  iron  cores. 

O  ...  low-frequency  loop  cores 

Vr;  The  extremely  high  permeability  inherent  in  Stackpole  Ceramag 

W  ferrite  cores  makes  them  unsurpassed  for  exacting  low-frequency 
loop  uses. 
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stabilix^ 


w  zero  and  gain 


These  new  D-C  Indicating  Amplifiers  are  the  answer  for 
all  your  low-level  measurements  with  thermocouples,  strain 
gages,  bolometers — bridge  and  potentiometer  circuits — 
ionization,  leakage,  and  phototube  currents — almost  any 
measurement  of  extremely  small  direct  ciuxent  or  voltage. 


Actually  3  instruments  in  1,  Amplifiers  can  be  used  as: 

v' Direct-reading  instruments— Scale  multiplier  knob  lets  you 
select  the  range  in  which  you  want  to  work. 


Recorder  preamplifiers— with  broad  flexibility.  One  or  two 
degrees  temperature  difference  can  be  spread  right  across 
a  10'  Speedomax  recorder  chart. 


n/NuII  detectors— more  sensitive  than  most  reflecting  galva¬ 
nometers,  yet  with  full  scale  response  time  of  only  2  to  3 
seconds.  Leveling  is  unnecessary;  the  instrument  is  not 
affected  by  vibration.  At  the  turn  of  a  range  knob,  you  have 
available  a  wide  choice  of  sensitivities.  And  when  using 
non-linear  response,  not  only  does  the  instrument  stay  on 
scale  at  extreme  unbalance;  sensitivity  increases  automati¬ 
cally  as  the  null  point  is  approached. 


For  details,  send  for  Folder  EM9-51(1).  Write  our  nearest 
office,  or  4979  Stenton  Ave.,  Phila.  44,  Pa. 


JrL  Ad  EM9-5I(2) 
212 
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High  precision  checking  and  calibrating  under 
factory  conditions  using  D-C  Indicating  Amplifier 
as  null  detector  for  accurate  bridge  and  potenti¬ 
ometer  circuits.  Through  combination  of  a-c 
amplification  and  balanced  feedback  network, 
zero  and  gain  stability  are  designed  right  into 
instrument.  Trinuner  controls  are  eliminated. 


COM  ie  444ed  ad. . . 


^  DIRECT-READING  MICROVOLTMnER 
OR  MICRO-MICROAMMETER 
Y  RECORDER  PREAMPLIFIER 
^  NULL  DETECTOR 


MICROVOLT 
UNIT 
No.  9835 


MICRO-MICRO¬ 
AMPERE  UNIT 
No.  9836 


FULL  SCALE  RANGES  WITH  BUILT-IN  4”  METERS 


0  to  50  or  —25  to  OlolOOOor  —500  to 
-|-25  MkrovolHi  tcalt  -1-500  Micro  -  Micro- 
multipliort:  J,  2,  4, 10,  omps;  tcofa  multipli- 
20,  40  on:  1. 2, 5, 10, 20,  50, 

100,  200,  500, 1000, 
2000 

ACCURACY 

Ofofflpfifiar:  ±0.4%  I  Of  ompfifior;  ±0.5  to 

of  roading;  Of  motor:  I  0.8%*  of  roading/ 

±1%  I  Of  motor:  ±1% 

ZERO  OFFSET 

Max.  offset;  ±0.5  I  Max.  offset:  ±2%  of 

Microvolt  I  scale 

•SOURCE  RESISTANCE 

Up  to  10,000  ohms.  |  0.1  megohm  or  more. 

REPONSE  TIME 

2  to  3*  sec.  I  2  to  3*  toe. 

OUTPUT 

For  Ml  scale  Input  on  any  ronge:  10  millivolts  at 
output  impedance  of  500  ohms  for  null  recorder; 
I  volt  for  20,000-ohm  oxtomal  motor. 

Front  panel  fht  sfondord  19"  relay  raefc. 

*Acc«r«cy  ottd  Rmpohm  Tmm  dppp«irf  on  Sowre* 


/s  A’eparedmW^m 
Design  Dyname^rs 

to  MtL-D-24 

forQjuantity  ^ 
Production.,. 


•  The  design  and  manufacture  of  dynamotors  for 
military  service  has  been  Red  Bank's  business  for 
over  ten  years.  The  requirements  of  the  new  dyna* 
motor  specification  MIL-D-24  therefore  include 
mony  of  the  feotures  that  are  incorporated  in 
all  Bendix  dynamotors.  When  compliance  with 
MIL-D-24  is  required,  Bendix  engineers  will  work 
with  you  to  design  a  unit  exactly  fitting  your  needs 
ond  will  prepare  the  detailed  supplementary 
specifications  covering  your  model  as  required  by 
MIL-D-24.  Following  approval  and  assignment  of  a 
military  designation,  Bendix  production  will  be 
geared  to  your  schedule.  Write  direct  to: 


Vnitmin 
■Mitn  14-17 
Of  Hi*  lodto 
Eiifiii««rif»9  Shew 
McikH  3-4 


RID  BANK  DIVISION  OF  BINDIX  AVIATION  CORRORATION 
KIO  BANK,  NIW  JIBtIT 

tnp.rt  S«Im:  B*ii4U  InUrneliseel  DMrfon,  77  HMi  Avseev  New  Tetk  II,  N.  V. 
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MEET  JOINT 
ARMY.NAVY 
SPECIFICATIONS 


MOST  COMPLETE 
STOCK  IN  THE  NATION! 


MILO  stocks  the  products  of  over  200 
netionelly-known  electronic  equip* 
ment  manufacturers,  including  tb^ 
complete  lines  of  JAN  parts,  which 
meet  the  rigid  Joint  Army>Navy  Speci* 
fications.  No  matter  what  your  ne^  in 
any  electronic  category,  MILO  has  it! 

IMMEDIATi  DELIVERY 
-from  STOCK! 

All  Typos  SYLVANIA 
SILICON  CRYSTALS 
GERMANIUM  XTAL  DIODES 

Avoid  production  delays!  We  stock  all 
standard  types  and  sires  *-  for  all 
applications. 

riAf  CATALOG 
NE  W  NOW  READY! 

Ovor  1100  Pogotl 

Purcbssing  Agents.'  Chief  Engineers! 


Get  four  FIEE  copf  of  our  new  1952 
raulof.  llAtlnc  all  the  latest  eqalpMcnt  Id 
the  Inditstrf.  Over  75.000  Items.  7000  il- 
liistratlODs.  An  Invalttable  aid  in  fotrr  work. 
Write  00  your  company  letterbaad,  statiog 
your  offlrial  poslUoo. 

Addreaa  Dept.  ME. 


MILO  offwa  SnVICI!  V 

KES  mi  INFORMATION  ON  REQUEST 

•  PNONE-IS  TIOiNK  UNtS 

•  DIIttCT  W.U.  WfRE-AUiO-WUX-N.Y, 

•  rUMTYn-TWX-NYt-1839 


UG  and  AN  CONNECTORS 


JAN  CONDENSERS 


JAN  RESISTORS 


JAN  TRANSFORMERS 


JAN  and  SPECIAL  PURPOSE  TUBES 


JAN  SWITCHES 


JAN  RELAYS 


JAN  PARTS  'of  ALL  TYPES 


&  ELECTRONICS  CORP. 

Tel  BEekmon  3  2980 
:e  for  ALL  your  electronic  needs 


200  GREENWICH  STREET  NEW  YORK  7,  N  Y 
Coble  Address  MILOLECTRO  •  The  ONE  Sot 


ELECTRONS  AT  WORK  (continiwd, 

ference  8  according  to  the  relation 


The  dimensions  C  and  D  are  to  be 
measured  in  the  directions  in¬ 
dicated  in  Fig.  2.  It  is  assumed 
here  that  positive  input  voltages 
result  in  deflections  upward  and  to 
the  right  for  the  respective  inputs. 
If  either  (but  not  both)  of  these 
conditions  is  reversed  in  the  oscil¬ 
loscope  in  use,  the  dimensions  C 
and  D  should  be  interchanged.  For 
values  of  6  between  —90  and  -1-90 
deg,  C  will  be  less  than  D.  With  6 
between  —90  and  —180  deg  and  be¬ 
tween  -t-90  and  +180  deg,  the  re¬ 
verse  is  true. 

The  ±  sign  in  Eq.  2  leaves  an  un- 


FIG.  2 — InlarprataUoii  oi  Uswiloui  iiq- 
urmt  by  mwthod  d«»crib«d 


certainty  as  to  which  input  is  lead¬ 
ing  in  phase.  This  uncertainty  can 
be  resolved  by  passing  either  input 
signal  through  a  circuit  which  in¬ 
troduces  a  phase  shift  of  known  di¬ 
rection  and  noting  the  manner  in 
which  the  pattern  is  changed. 

To  compare  the  two  methods  dis¬ 
cussed  above,  consider  the  example 
previously  used  but  apply  the  inter¬ 
pretation  illustrated  by  Fig.  2.  A 
phase  difference  of  80  deg  corre- 
spond.s  to  a  ratio  C/D  of  0.839.  A 
±  1-percent  accuracy  in  measuring 
this  ratio  means  that  it  might  be 
measured  to  be  between  0.831  and 
0.847.  The  corresponding  range  in 
6  is  from  79.5  to  80.5  deg  which  rep¬ 
resents  an  accuracy  of  about  ±  0.6 
percent. 

The  proof  of  the  relation  given  in 
Eq.  2  is  readily  obtained  by  consid¬ 
ering  the  deflections  at  the  times 
when  the  spot  is  at  points  1 ,  2,  3  and 
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General  Plate  Alcuplate"^ 

(  COPPm-CLAD  ALUMINUM  ) 

Does  The  Work  of  Solid  Copper. . . 
Helps  Conserve  Critical  Copper 


ALCUeiATI  TIBMINALS* 
Smoll  tfifiioob  ond  lorg* 
prMtur*  typ«  corwctor*  gr« 
fermgd  from  tinglo  Akupkito. 
Ailowt  joining  of  distimilar 
motob,  cop|>or  to  coppor  and 
oluminwm  fo  alwminum. 


HIAT  TIANSril  SiaiON 
»  Alcvptota  providot  idool 
fin  tocfiom.  Tha  alwminum 
allows  propor  hoot  tronsfor 
. .  •  tb«  coppor  givos  o  cop* 
par  surfoc#  for  sotdoring. 


ALCUPLATI  tUS  tAAS  — 
Bos  bars  con  ba  mod#  by 
folding  Alcvpiafa  providing 
coppar  on  all  sidos.  Roctongv* 
lor  wova  goida  con  Hava  o 
Miin  loyor  of  coppar  on  tba 
insida  or  outsida. 


General  Plate  Alcuplate  (copper-clad  alumi¬ 
num)  provides  a  practical  solution  for  conserv¬ 
ing  or  extending  your  copper  allotment. 

Made  by  permanently  bonding  a  thin  layer  of 
critical  copper  to  thicker,  more  readily  available 
aluminum,  Alcuplate  has  practically  the  same 
physical  and  electrical  properties  as  copper  plus 
the  light  weight  of  aluminum. 


frequency  application  such  as  wave  guides.  It  may 
also  be  used  for  heat  transfer  assemblies,  fin  and 
tube  type  radiators,  printed  circuits,  badges, 
costume  jewelry,  etc. 

General  Plate  Alcuplate  is  available  in  sheet 
and  strip  clad  on  one  or  both  sides,  8'  wide  in 
thicknesses  H’  and  under.  Tubing  and  wire  are 
also  available  in  limited  sizes. 


Alcuplate  can  be  fabricated  by  sumping,  draw-  Technical  Data  Bulletin  No.  702B. 

ing  or  forming.  Its  malleability  permits  its  use 
in  the  manufacture  of  many  parts  from  work- 
hardened  rather  than  annealed  or  dead  soft  ma- 
terials.The  copper  surface  permits  soft  soldering. 

Alcuplate  is  widely  used  in  the  electrical  field 
for  terminals,  clips,  bushings,  shims  and  high 


GENERAL  PLATE 

Division  of  Motals  &  Controls  Corporation 

M  fORIST  STRUT,  ATUIBORO,  INASS. 
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Mml  1 

would  freeze  an  eskimo 

WONT  FREEZE  VARGLAS  ^ 

SILICONE 


yvQ; 

would  roast  the  devil 

. .  e  WON’T  ROAST 

VARGLAS 
SILICONE 

Electrical  Insulating 
Tubing  and  Slaaving 
land  ^ra  and  tying  cord 


Efficient  at  500°  F.  or  more  in  some  applications — yet  com¬ 
pletely  flexible  at  — 85°  F.  Resistant  to  moisture  and  lubri¬ 
cating  oil — flame  resistant  and  self-extinguishing— this  pio¬ 
neer  silicone  tubing  and  sleeving  developed  by  Varflex  is 
available  in  various  NEMA  colors  where  required. 


CoMlaiiit  taiiipU*  far 
yaa  la  tad  af  riia  rava- 
iatianary  davtlaparam  af 
VarOax  labaralariai  .  .  . 


Varglas  Silicone  is  a  combination  of  Varglas — continuous  filament  Fiberglas;  moisture  and  fungus 
proof;  will  not  burn;  strong  and  flexible  at  high  and  low  temperatures;  chemically  inert  .  .  .  and 
Silicone  High  Temperature  Resin — which  has  a  natural  affinity  for  Fiberglas;  renders  it  abrasion- 
resistant,  flexible  and  non-fraying.  Normalizing  process  removes  binder  and  organic  inclusions 
from  the  Fiberglas;  improves  elearical  qualities  and  allows  uniform  impregnation. 


Investigate  the  NEW,  low  cost  VARFLO  Sleeving  and  Tubing  if  you 
do  not  have  to  allow  for  an  unusually  high  operating  temperature. 
Samples  and  prices  on  request.  It’s  flexible.  It  takes  rough  handling 
without  loss  of  dielectric.  It  won’t  fray  out.  Made  with  a  Fiberglas 
braid,  it  won’t  support  combustion — COSTS  NO  MORE  THAN 
COTTON. 


Clip  and  mall  this  coupon  TODAY! 
VARFLEX  CORPORATION 

30S  N.  Jay  Si.  Rmm,  N.  Y. 

Hmm  send  me  foMer  cantatiimf  free  sawplat  af  Varglai  SlUCONE  piaducH. 


I 
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’3-2*  Projtftor  ’’ 

fortobU  tfiK  wfiit.  No  MO^I 
for  tMciol  pKotinf  foclll- 
Not.  WoiocH  roor-Mrooo  or 
**fliroct  In.**  Wool  for  ro» 
mofo  orlginofloii  of  flliN.  lo* 
liovoft  lood  on  Mocioo. 


ProfessloiMil  TV  Proi^ctor 


dotitNod  r^oclflcolly 


Camera  Control  Unit 

Toock'idoHliflod  coNiroU. 

monitor  fobo.  S^H  or 
iinglo  hoodpbovM  intorcom 
tyttom.  CtO  viowt  borltoo* 
lol,  vortkol,  ond  oorWcol 
fync  blocfc.  Irl«  control. 


Remoto  Control  lox 

^rovldot  rovoltrlionory  ro* 
molo  control  of  Comoro 
focM,  lono  cbongo,  dcm.  HH. 
Stylod  to  moteb  otbor  com- 
yonoNto  in  Ibo  Ofl  TV  Uno. 


Se€  Remote  Control  in  Action — Booth  18-20  IRE  Show. 


Video  Switcher 

Foil  Mwdio  floxlblllty  ony- 
wboro.  Control  con  viow, 
provlow.  fodo,  ditoolvo.  otc. 
VIowt  ony  of  5  in^oH,  2 
romotor,  owtylm  lino.  Twin 
fodo  lovoro. 


Camera  Unit 

Frocition-bwilf.  Ilfbtwoigbt, 
foct-bondlinf .  foob-bwtlon 
twrrot,  romoto  Iris  control, 
romoto  focw*  oitd  ronfo  ro- 
loctlon.  iosioct  to  torvico. 


When  you  invest  in  GPL  TV  studio  equipment,  you’re 
buying  fitid  equipment  as  well.  Every  GPL  unit  provides 
unparalleled  flexibility,  light  weight,  easy  handling,  precise 
control.  Let  GPL  engineer  your  station,  from  camera  to  anten¬ 
na.  Have  The  Industry’s  Leading  Line  — in  quality,  in  design. 


wnn 

WRE 

OR  PHONE 
FOROnAllS 


I  General  Precision  Laboratory 

f  INCOtPORATCD 

KIASANTV1UI  NfW  YOtK 

TV  CaMTo  OwiM  •  TV  nia  CWm  •  TV  PMd  and  Stadia  tq.laa.nt  *  Ttaolr.  TV  tq.lpa.nl 


cm 


Complete  TV  Stotion  Instollotions  from  Comero  to  Antenna 


SyiKhroniiing  Controtor 


Affords  maxInNMn  circoit  ro* 
lioblllty  withootoporotor 
odivstmont.  iinory  coontoro 
•nd  doloy  linoo,  ttoblo 
mottor  oecillotor.  Rwllt-lN 
^wor  otfpply. 
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Corry •Jamestown 'a  three  large  plants  ran  give  you  prompt 
delivery  on  cabinets,  housings,  chassis  and  complete 
assembUes  for  radar  and  other  electronic  equipment.  We’re 
ready  with  the  latest  time-saving  metal  fabricating  equip¬ 
ment  . . .  skilled  craftsmen  ...  a  staff  of  highly  specialized 
engineers  .  .  .  and  the  production  know-how  of  30  years 
experience  fabricating  steel,  stainless  steel  and  aluminum. 
Best  of  all,  a  high  regard  for  quality  has  always  been 
second  nature  with  us.  We’re  ready,  rigAt  now,  to  sit  down 
with  you  over  your  blueprints  ...  or  to  send  you  detailed 
information  on  our  ^uipment,  our  capacity,  etc.  Your 
inquiries  are  invited. 


cALL^weiTe  us  TooAy! 


CORRY- JAMESTOWN  MFG.  CORP. 

corny,  PtNNSYlVANIA 


ELiCTRONS  AT  WORK  (CMtimMd) 


4  in  Fig.  2.  Figure  3  shows  the 
horizontal  and  vertical  deflections 
as  functions  of  time.  (Recall  that 
the  amplitudes  of  the  deflections 
were  made  equal.)  Points  1  Emd  3 
correspond  to  those  times  when  the 
two  deflections  are  equtd  and  of  the 
same  sign.  At  points  2  and  4  the 
deflections  are  of  equal  magnitude 
but  opposite  sign.  The  dimension  C 
is  equal  to  the  value  of  p  in  Fig.  3 
multiplied  by  V2  and  dimension  D 
is  equal  to  q  multiplied  by  this  same 
fiurtor.  Therefore  C/D  =  p/q. 

It  follows  from  inspection  of  Fig. 
3  that  at  point  1  both  deflections  are 
equal  to  a  sin  (180— d)/2=a  cos 
(9/2)  =  p.  Similarly  at  point  4  the 
deflections  are  o  sin  (9/2)  =  q.  This 
gives 


D 


.1 

P 


o  ain  {8/2) 
a  COR  (9/2) 


tan  (9/2) 


It  may  be  undesirable  at  times  to 


FIG.  3 — Horisonlal  and  varticol  dailRC- 
tloni  OR  a  inaction  oi  tima 


adjust  the  deflection  amplitudes 
equal  as  required  in  the  method  as 
presented  thus  far.  Disturbing  of 
the  gain  settings  can  be  avoided  by 
use  of  the  geometrical  construction 
shown  in  Fig.  4.  The  horizontal  and 
vertical  lines  are  drawn  tangent  to 
the  ellipse.  The  diagonals  of  the  rec¬ 
tangle  thus  formed  are  the  direc¬ 
tions  along  which  C  and  D  should 
be  metisured.  Figure  4  will  be 
readily  recognized  eis  nothing  more 
than  Fig.  2  “stretched”  horizontally 
by  an  appropriate  factor.  This 
stretching  does  not  alter  the  ratio 
C/D. 

What  may  appear  to  be  a  formid¬ 
able  drafting  job  to  perform  on  the 
face  of  the  cro  is  really  not  so  diffi¬ 
cult  if  the  usual  celluloid  coordinate 
scale  is  used  to  indicate  the  position 
of  the  tangent  lines.  With  a  small 
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1^  TKANSrORMiRS 
^IMERMIARIIITY  TUNING  DtVtCES 
flbw-iOSS  INDUCTORS 
SATURARLI  CORE  REACTORS 
HORIZONTAL  OUTPUT 
TRANSFORMERS  Ji‘- 

DE  FLECTION  YOKES 
TELEPHONE  LOADING  COILS  S 


for  Forroxcubo  3C  coroa  for 

Tiif  ijiiliiiiTtuii  yjfcoo  and  ftorizontal  output  tronafomujHi 
y«^  4Mt  for^fat  oliqitt  procuromont  problems.  TliasftCliM»\^K 
rite  coros  or#  nickal*free  ....  ond  dotivery  will  ba 
exoctly  os  lUieduleil  by  yovt 

;  ^  Improved  temperature  stability/  high  saturation  flpK.^>^ 
,^^nslty,  and  high  permeability  ore  among  the  othof  ^ 
advantoges  of  Ferroxcnbo  dC.  ' 

Complete  technleat  data  H  yours  for  the  asking  in 
^  Engineering  SoHeHa  FC^tOIA,  available  on  letterhead 
regwests.'^-  *  '♦  *  *  *  ★  *  *  ■ 


of  Phm$»  tndu^riw  ontf  Sprague  thetrU  Co.,  Managed  by 


SAUGEtTiES^  NEW  YORK 

'  .  '  ‘1;  7.4'  .  ■ 


■L 


A  compact,  lightweight, 
wideband  oscillograph... 


•  fi«ld  maintenonce  oi  microwave,  radar,  and 
pulsed  systems. 

•  setting  up  relay  links,  transmission  line  termina¬ 
tions,  mobile  communication  systems,  etc. 

•  testing  airborne  equipment  os  well  os  testing 
mobile  ground  equipment 

•  trouble-shooting  and  maintaining  electronic 
computers.  televUon,  telemetering,  and  associated 
circuits. 

The  Du  Mont  Type  334-A  is  a  small,  highly  portable,  wideband 
oscillograph  intended  for  general  field  engineering  and 
maintenance.  ^ 

Utilizes  Type  2AP1-A  cothode-roy  tube  with  a  magnifier,  and 
calibrated  scale  with  variable  illumination.  Produces  a  trace  of 
high  resolution.  ^ 

Both  driven  and  recurrent  sweeps  ore  provided  in  three  ranges 
from  50  to  50,000  cycles  per  second  for  recurrent  sweeps,  and 
from  280  to  5  ^  seconds  duration  for  driven  sweeps. 

• 

Inputs  include  a  high-impedonce  input  with  three  attenuator 
positions:  a  low-impedance  position;  and  a  Vi-ijl  second  delay  line 
terminated  by  a  10-step  attenuator  with  a  total  of  20  db  ottena- 
ation  in  2  db  steps,  plus  a  fine  gain  control.  Deflection  factor 
of  vertical  amplifier  at  full  gain  is  0.3  p-p  volt/inch  with  frequency 
response  of  amplifier  within  30%  from  40  cycles  to  2.5  MC.  Pulse 
response.  0.14  ^second.  ^ 

Weight:  less  than  30  lbs.  Overall  dimensions  (including  eye- 
shade):  only  8"  X  9"  x  21".  Operates  from  power  source  of  115  ± 
10  volts  at  any  frequency  between  50  and  1200  cycles  per  second. 

In  addition  to  sturdy  metal  carrying  cose.  Type  334-A  is  supplied 
with  two  probe  assemblies,  two  10-foot  coaxial  patching  cords, 
and  15-foot  power  cord. 


ALLEN  B.  DU  MONT  LABORATORIES.  INC..  INSTRUMENT  DIVISION  •  CLIFTON.  N.J. 
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D«taH*d  fp«ciflcationt  and  parformanc*  data  ovaUabla  prompHy  on  yogr  raqimt. 
These  new  instruments  represent  a  high  level  of  precision  design  and 
versatility  of  application  at  remarkably  low  cost.  Major  features  that 
are  common  to  all  three  instruments  include : 

•  Type  SUP  cathode-ray  tube,  operating  at  an  accelerating  potential 
of  2600  volts.  PI,  P7  and  Pll  screens  are  available. 

•  Sweep  writing  rate  continuously  variable  from  1.0  to  25,000  micro¬ 
seconds  per  inch. 

•  Sweep  calibration  in  microseconds  per  horizontal  scale  division, 
accurate  to  plus  or  minus  10%. 

•  Vertical  amplifier  flat  within  3  db  from  5  cycles  to  5  megacycles. 

•  Vertical  calibration  voltages,  at  accuracy  of  plus  or  minus  5%  for 
Model  P4-EX,  and  plus  or  minus  10%  for  Models  ON-SA  and 
ON-5X. 

•  Vertical  amplifier  input  step  attenuator. 

•  CRT  cathode  connection  externally  available,  for  application  of 
blanking  or  marker  pulses.  ‘ 

NET  PRICES,  F.O.B.  Winchester,  Massachusetts: 

P4-EX  .  . .  $465.00  ON-5A  . . .  $485.00  ON-5X  . . .  $535.00 
Write  today  for  FREE  RULLETINS  giving  detailed  specifications  and 
performance  data. 


Models  ON-5A  and  ON- 
5X  are  designed  as  basic, 
highly  flexible  laboratory 
instruments  for  general 
pulse  work.  Their  specifi¬ 
cations  include: 


•  High-gain  vertical  ampli- 


ruler  placed  in  the  proper  position 
the  required  dimensions  can  be 
I  measured. 

References 

I  ( 1 )  J.  P.  Taylor,  Cathode-Ray  Antenna 
I  Phaeemeter,  hh-BCTRONics,  p  62,  April  1939. 

,  (2)  £1  R.  Kretimer,  Measuring  Phaxe 

I  at  Audio  and  Ultrasonic  Frequencies, 
I  hhJCOTRONics,  p  114,  Oct.  1949. 

1  (3)  P.  G.  Sulier,  Victor  Voltaife  Indi¬ 

cator,  Elkctronics,  p  106,  Dec.  1949. 


Model  F4-EX  is  designed  for  applications  requiring  a  tiiggered 
sweep,  and  where  the  signal  levels  met  do  net  demand 
extremely  high-gain  amplificoflon.  Hs  many  outstanding  fea¬ 
tures  include: 

•  Internal  trigger,  at  a  repetition  rote  of  50  to  5000  per  second, 
easily  synchronized  with  an  external  trigger  rf  desired. 

*  Output  trigger,  with  the  same  range  of  repetition  rates,  which 
can  be  continuously  phased  to  lead  or  lag  the  sweep  start  by  a 
maximum  of  500  microseconds 


'  Small-Station  Program 
I  Recording 


;  During  the  regular  broadcast  day 
I  it  is  almost  impossible  for  an  inde- 
^  pendent  radio  station  to  make  re- 
!  cordings  consisting  of  records, 
transcription  and  voice  unless  they 
are  fortunate  enough  to  have  spare 
.  turntables  and  amplifiers.  The 
regular  turntables  are  in  almost 
constant  use. 

Station  WARA  has  two  .studios. 
One  is  a  large  studio  used  primarily 
for  originating  programs  consisting 
of  two  or  more  people;  the  other 
is  a  combination  studio-control 
room,  announcer  operated. 

An  RCA  Transcription  Player  is 
used  in  the  record  library  for  audi¬ 
tioning  new  records,  transcriptions 
I  and  sound  effects.  Ninety  percent 
of  all  programming  is  done  from 
the  studio-control  room,  leaving 
the  large  studio  with  two  micro¬ 
phone  inputs  not  being  used. 

By  adding  a  volume  control, 
switch  and  matching  transformer 
to  the  existing  transcription  player, 
it  is  possible  to  make  recordings 
with  music  on  tape  or  disks.  Pre¬ 
vious  to  this  setup,  when  any  re¬ 
cordings  were  made,  they  would 
have  to  be  done  during  a  15-minute 
newscast,  half-hour  women’s  pro- 


•  Triggered  eweepi,  from  an 
external  trigger  ar  from 
the  input  signal. 


•  Recurrent  sweeps,  at  a 
repetition  rate  of  10  to 
100,000  per  second. 


•  Vertical  input  delay  of 
0.45  microsecond  (ON-5X). 


By  Ken  Dolan 

Chief  Engineer 
Radio  Station  WARA 
Attleboro,  Mane, 
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Polychemicals 


PLASTIG  •  CHEMICALS 


Nylon  plastic  and  **Alathon* polythene 
resin  meet  mechanical  and  electrical 
requirements  for  automotive  antenna 


InsulatMj 
Bushints  of 
“AUTHON’! 


Two  Du  Font  plastics  materials  —  nylon  and  “Alathon”* 
polythene  resin — are  playing  key  roles  in  the  success  of 
this  new  motor-driven  antenna  used  on  Packard  automo¬ 
biles.  A  4^-foot  flexible  rod  which  raises  and  lowers  the 
"live”  members  is  made  of  nylon,  as  are  the  two  gears  that 
transmit  power  from  the  motor  to  pulleys  which  drive  the 
rod  upward  and  downward.  Insulating  bushings,  which 
must  have  very  low  moisture-absorption  and  excellent 
dielectric  properties  at  radio  frequencies,  are  molded  of 
“Alathon.” 

The  rod  must  have  an  unusual  combination  of  properties. 
Most  important  of  these:  it  must  be  rigid  enough  to  force 
the  antenna  up  and  down,  yet  flexible  enough  to  fold  into 
a  trombone-like  position  when  the  antenna  is  down;  and 
it  must  also  have  good  dielectric  properties.  Only  nylon 
was  found  to  meet  the  mechanical  requirements,  while  at 
the  same  time  maintaining  a  high  “Q”  and  low  capacity. 
The  nylon  rod  and  gears  have  been  subjected  to  as  many  as 
80,000  cycles — many  more  times  than  they  could  possibly 
be  called  on  to  withstand  during  the  life  of  any  car.  Neither 
shows  any  sign  of  wear. 

Both  nylon  and  “Alathon”  are  finding  a  number  of  uses 
in  molded  parts  for  electrical  equipment,  in  addition  to 
their  many  well-known  applications  in  wire  and  cable. 
Nylon  is  used  in  such  items  as  coil  forms,  insulator  bush¬ 
ings,  grommets,  motor  slot  liners,  switch  components  .  .  . 
“Alathon”  in  radio  and  television  parts,  potting  com¬ 
pounds,  etc. 

For  additional  information  about  nylon,  “Alathon”  and 
other  Du  Pont  plastics,  write:  *i>ia  u.  «  r*r.  orr 


When  driver  puthat  bvHen,  motor-driven 
worm  gear  turns  nylon  gears,  which  turn 
spring-loaded  pulleys.  Nylon  rod  is  driven  up 
by  pulleys,  forcing  "live”  members  upward. 
Rod  coils  into  trombone-like  shape  (dotted 
line)  when  antenna  is  lowered.  {Automatic  an¬ 
tenna  used  on  1951  Packardt  made  by  Caeca 
Products  Corp.,  Bridgeport,  Conn.) 


E.  I.  dw  Fonl  d*  Nsmours  A  Co.  0n«.), 
Polyclionilcalt  Oopl.,  Dlslricl  Officost 
350  FWh  Avonuo,  Now  York  1,  Now  York 
7  S.  Doofkom  SI.,  Chicago  3,  Illinois 
M5  E.  60rii  Si.,  Los  Angolos  1,  Colifomia 
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TURNER^ 


ELECTRONS  AT  WORK 


(contiiiiMd) 


grams  or  any  program  that  could 
be  done  without  turntables.  These 
programs  would  originate  from  the 
large  studio. 

This  arrangement  clears  out  the 
regular  turntables  and,  for  a  short 
period  of  time,  the  audition  bus  in 
the  console  can  be  used  for  making 
recordings.  The  only  other  alterna¬ 
tive  is  to  come  in  after  sign-off 
hours,  with  resulting  rushed  and 
poor-quality  w'ork. 

When  the  dpdt  switch.  Fig.  1,  is 
thrown  to  the  record  position,  the 
playback  arm  is  disconnected  from 
the  grid  circuit  of  the  self-contained 
amplifier  in  the  transcription  player 
and  is  connected  to  the  matching 
transformer  high-impedance  pri¬ 
mary.  The  secondary  matches  into 
250  ohms. 

A  regular  microphone  plug  and 


Conductor  E.  G.  Keenan  uses  the 
Turner  9l)  on  the  Milwaukee  Road's 
Midwest  Hiawatha  train. 


TO  LARGE  STUDIO  MIKE 


PREAMP 

'  OR 

IRECORO  '"O'O 


100,000 

POT 


PICKUP 


TO  NEXT 
AUDIO 
STAGE 


PLAYBACK 


FIG.  1 — Circuit  chonqM  to  tho  tronicrtp- 
tton  plOTOr 


cable  are  connected  to  the  secondary 
in  order  to  plug  into  the  large 
studio  microphone  input.  The 
100,000-ohm  potentiometer  controls 
the  input  to  the  microphone  pre¬ 
amplifier  in  the  console  so  as  not 
to  overload  it  and  cause  distortion. 
When  the  dpdt  switch  is  thrown  to 
the  playback  position,  the  trans- 
scription  player  functions  as  a 
normal  record  player. 

When  a  recording  is  to  be  made 
from  the  large  studio,  the  switch 
on  the  player  is  thrown  to  Record. 
The  output  cable  is  plugged  into 
the  studio  microphone  input  re¬ 
ceptacle  and  a  regular  microphone 
is  plugged  into  another  studio 
microphone  input.  The  console 
monitor  and  the  corresponding 
large  studio  microphone  switches 
are  placed  on  Audition. 

Output  from  the  monitor  ampli¬ 
fier  is  fed  into  either  a  tape  recorder 
or  disk  recorder.  The  end  result 


Writ*  for 

comploto  litoroluro 


TURNER 


905  17th  Str««t  N.E.,  C«dar  Ropidt,  Iowa 


IN  CANADA»Ccifi«irfiafi  Marconi  Co. 
Toronto*  Ont.  A  Rronchot 


Crytltili  Hctn^ed  imdei  ftatenti  ol  the  Bruih  fyevelopment  Ctf. 
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“When  we  think  of 
V-R  tubes,  we  think 

of  CBS-HYTRON” 


TUBES  ARE  KNOWN 
BY  THE  COMPANY  THEY  KEEP 

It’s  automatic  with  scores  of  top-flight  manufacturers.  They 
turn  to  CBS-Hytron  for  the  miniature  0A2,  0B2  and  stand¬ 
ard  0C3,  0D3. 

That’s  only  natural.  They  know  CBS-Hytron  has  the  know¬ 
how  . . .  know-how  gained  from  making  over  15,000,000  voltage 
regulators.  They  know  CBS-Hytron  supplies  these  apparently 
simple  tubes  to  either  JAN  or  commercial  specifications.  (In 
fact,  CBS-Hytron’s  factory  tests  of  VR  tubes  are  much  tougher 
than  JAN.)  And  they  know  CBS-Hytron  . . .  top  producer  of 
VR  tubes  . . .  can  be  depended  upon  for  prompt  clelivery. 

Follow  the  leaders  yourself.  Binr  the  best.  Order  your 
gaseous  voltage  regulators  from  CBs-Hytron. 


Write  for  Complete  Free  Data  on 


Reads  like  the  blue  book  of  electronics... 

this  list  of  famous  companies  who  from  long  experi¬ 
ence  buy  the  best  in  voltage-regulator  tubes . . .  CBS. 
Hytron. 

Admiral  CWporation  •  Airborne  Instruments  Lab., 

Inc.  •  Aircraft  .Armaments,  Inc.  •  Aircraft  Radio 
Corp.  •  Airesearch  MfK.  Co.  •  .Applied  Physics  Corp. 
.A|mlied  Research  Laboratories  •  Arma  Corporation 
.A.K.F.  Products,  Inc.  •  Atomic  Instrument  Co. 
.Audio  Products  Corp.  .  Ballantine  Laboratories, 

Inc.  •  Arnold  O,  Brokman,  Inc.  •  Bell  Aircraft 
Corp.  •  Bell  Telephone  Laboratories,  Inc.  •  Bellaire 
Electronics,  Inc.  •  Bendix  Aviation  Corp.  •  Berke¬ 
ley  Scientific  (4>rp.  .  Bill  Jack  Scientific  instrument 
Co.  •  Bright  Radio  l.aboratorie8  •  The  Brinnell  Co. 
BroHniiig  l.ahoratories,  Inc.  •  J.  II.  Bunnell  &  Co. 
('.ambridge  Instrument  (x>.,  Inc.  •  The  .Allen  U. 
Cjirdv.ell  .Mfg.  Corp.  •  CBS-C.olumbia,  Inc.  •  CBS 
Television  •  Collins  Radio  Co.  •  Connecticut  Tele¬ 
phone  &  Electric  Corp.  •  Consolidated  Vultee  Air¬ 
craft  Corp.  •  Cornell-Uubilier  Electric  Corp.  • 
Crosley  INvision,  Avco  Mfg.  Corn.  •  DDD  Manufac¬ 
turing  Co.  •  Douglas  Aircraft  Co.,  Inc.  •  Allen  B. 
Uu.Mont  Laboratories,  Inc.  •  Edo  Corporation  • 
Eicor,  Inc.  •  Electro -Physical  Laboratories,  Inc. 

•  Electrotechnic  Corp.  •  El-Tronics,  Inc.  •  Fada 
Radio  and  Electric  Co.,  Inc.  •  Fairchild  Cuided 
Missiles  Uiv.,  Fairchild  Engine  and  Airplane  Corp. 

•  Federal  Manufacturing  and  Engineering  Corp.  • 
Federal  Telecommunication  Laboratories,  Inc.  • 
Federal  Telephone  and  Radio  Corp.  •  Ford 
Instrument  Co.,  Div.  of  Sperry  Corp.  •  Caveco 
Laboratories,  Inc.  •  General  Communication  Co. 
General  Precision  Laboratory,  Inc.  •  General  Radio 
Co.  •  Gilfillan  Bros.,  Inc.  •  Gonset  Company  •  The 
Gray  Mfg.  Co.  •  The  Hallicrafters  Co.  •  The  llam- 
marlund  Mfg.  Co.,  Inc.  •  llarvey-Wells  Electronics, 

Inc.  •  Hazeltine  Electronics  Corp.  •  Hewlett-Pack¬ 
ard  Co.  •  Hickok  Electrical  Instrument  Co.  •  HoR- 
man  Radio  Corp.  •  Hubbeli  &  .Miller  Co.  • 
Industrial  Control  Co.  •  Industrial  Development 
Engineering  Associates,  Inc.  •  Jack  &  lleintz,  Inc. 
Jackson  Electrical  Instrument  Co.  •  Kepco  Labora¬ 
tories,  Inc.  •  Lavoie  Laboratories,  Inc.  •  Lear, 
Incorporated  •  Lewyt  Corporation  •  Link  Radio 
Corp.  •  Loral  Electronics  Corp.  «  Lyman  Electronic 
Corp.  •  Lysco  -Mfg.  Co.,  Inc.  •  P.  R.  Mallory  &  Co., 

Inc.  •  The  Glenn  L.  Martin  Co.  •  The  W.  L.  Masson 
Corp.  •  McDonnell  Aircraft  Corp.  •  McElroy  Manu¬ 
facturing  Corp.  •  Melpar,  Inc.  •  Midwest  Engineer¬ 
ing  Development  Co.,  Inc.  •  Minshall-Estey  Organ, 

Inc.  •  Motorola,  Inc.  •  National  Company,  Inc. 
National  Electrical  Machine  Shops,  Inc.  •  National 
Research  Corp.  •  National  Research  Council,  Can¬ 
ada  •  New  l.ondon  Instrument  Co.  •  Nuclear  Mcas-  ’ 
urements  Corp.  •  Nutone,  Inc.  •  Phutobell  Co. 

Pilot  Radio  Corp.  •  Portable  Electric  Tools,  Inc. 
Precisian  Apparatus  Co.,  Inc.  •  Press  Wireless  .Alfg,. 

Co.,  Inc.  •  Radiation,  Inc.  •  Radio  Development  &  \ 

Research  C.orp.  •  Radio  Engineering  Ijiboratories,  i 
Inc.  •  Rauland-Borg  Corp.  •  Raymond  Rosen  En¬ 
gineering  Products,  Inc.  >  Raytheon  Mfg.  Co. 
Reed  Research,  Inc.  •  Sanivorn  Company  •  Sang-  j 

amo  FJectric  (o.  •  Schuttig  &  Company,  Inc.  t 

•  Sentinel  Radio  Corp.  •  Servomechanisms,  Inc.  •  < 

Setchell  (orison,  Inc.  •  Shallcross  .Mfg.  Co.  •  F.  W.  ^ 

Sickles  Div.,  General  Instrument  Corp.  •  Sierra 
Electronic  Corp.  •  .A.  F'.  Smuckler  &  Co.,  Inc.  •  Sonar  « 
Radio  Corp.  •  Spencer-kennedy  loltoratories,  Inc.  • 

The  Stamford  Electronics  Co.  •  Fred  Stein  Labora¬ 
tories  •  Tbe  Superior  Electric  Co.  •  The  Technical 
Materiel  Corp.  •  Telechrome,  Inc.  •  Tel-lnstrument 
Co.,  Inc.  •  Times  Facsimile  Corp.  •  Tracerlab,  Inc. 

•  Trad  Television  Corp.  •  Transducer  Corp.  •  L'nited 
Scientific  lolioratories,  Inc.  •  Varo  .Mfg.  Co.,  Inc. 

ells-tiardner  &  Co.  •  tAesIcrn  Electric  Co.  • 
Western  Sound  &  Electric  lobs.,  Inc.  •  Westing- 
house  Electric  Corp.  •  tX  esion  Electrical  Instrument 
Corp.  •  tXeston  Lalatralories  •  Wilcox  Electric  Co., 

Inc.  •  W  itco  .Mfg.  Co. 

In  addition  to  many  other  prominent  manufacturers,  the 
U.  S.  Army,  Navy,  Air  Force,  Coast  Guard,  AEC,  CAA, 
FCC,  National  Bureau  of  Standards,  government  develop¬ 
ment  laboratories  and  other  government  agencies,  well- 
known  research  laboratories  and  universities,  foreign  coun¬ 
tries,  and  the  nation's  leading  electronic  |>arts  distributors. 
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Power  and  Endurance  feature  this  new  MB  Model  C25 
Vibration  Exciter  —  today’s  largest  and  most  dependable 
electromagnetic  shaker. 

It  has  already  proved  its  heavy-duty  capacity  in  a  num¬ 
ber  of  important  military  vibration  testing  applications. 
In  frequencies  from  3  to  500  cps,  it  easily  develops  re¬ 
quired  forces  to  produce  accelerations  of  15g  with  100  lb 
table  load  or  20g  with  60  lb  table  load,  for  example. 

Like  all  MB  Exciters,  Model  C25  Shaker  provides  easy, 
accurate,  continuous  control  of  force  and  frequency.  It 
allows  “scanning”  for  response  to  vibration  of  parts  under 
test.  Electrically  interlocking  controls  assure  trouble-free 
operation.  Automatic  cycling  control  available  to  meet 
specifications  of  MIL-E-5272. 

Vibration  testing  shakes  out  troubles  before  they  start. 
It’s  not  only  a  "must”  for  much  military  equipment,  but 
also  a  good  idea  for  any  product.  If  you’d  like  to  know 
more  about  it,  why  not  contact  “headquarters”  for  vibra¬ 
tion  engineering  —  MB !  You’ll  find  the  help  and  advice 
you’re  seeking. 


This  Type  17  MB  Vibration  Isolator 
incorporates  a  principle  first 
achieved  by  MB  in  mountings.  It 
has  equal  spring  rates  in  all  direc¬ 
tions  in  order  to 
APPROVED  MOUNT  FOR  isolate  all  modes 
ISOLATINO  VIBRATION  of  motion  with 
equal  efficiency. 
Available  for  loads  from  0.6  to  100 
lbs  to  meet  MIL-I-5432  (AN-I-16a) 
specification  on  vibration  isolation. 
Write  Dept.  5  for  details. 


MORE  DETAILS 

New  bulletin  containing  specifications,  opera¬ 
tional  information  and  helpful  hints  on  usage,  is 
now  available  on  the  complete  line  of  MB 
Vibration  Exciters  which  includes  models  from 
10  lbs  to  2500  lbs  force  output.  Ask  for  Bulletin 
No.  l-VE-5. 


MANUFACTURING  COMPANYs  INC. 

1060  STATE  STKn,  NEW  HAVEN  II,  CONN. 


PRODUCTS  AND  EQUIPMENT  TO  CONTROL  VIBRATION  ...  TO  MEASURE  IT  ...  TO  REPRODUCE  IT 
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General  Ceramics  low-lost  STEATITE  sealed  leads  feature  su¬ 
perior  mechanical  strength  that  insures  permanent,  positive  her¬ 
metic  sealing  under  practically  any  operating  condition.  Immune 
to  severe  thermal  shock,  they  are  easily  soft-soldered  to  closures 
without  developing  the  strains  that  are  an  incipient  cause  of 
trouble  in  many  other  types  of  leads.  Thera  are  no  rubber  or 
plastic  gaskets  to  deteriorate.  Resistance  to  mechanical  shock  and 
vibration  is  excellent.  The  types  shown  are  standard  and  can  be 
supplied  promptly  from  stock.  For  complete  information  on  these 
and  for  consultation  on  custom-made  terminals  to  your  specifica¬ 
tion,  phone,  call  or  write  today. 


- GLAZE  SURFACE 
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See  our  exhibit  at 
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GENERAL  OFFICES  and  RIANT:  KEASBEY,  NEW  JERSEY 


MAKERS  OF  STEATITE,  TITANATES,  ZIRCON  PORCELAIN.  FERRAMICS.  LIGHT  DUTY  REFRACTORIES.  CHEMICAL  STOHEWARE,  IMPERVIOUS  GRAPHITE 
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Magnetic  RECORDERS 
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is  a  transcription  or  recording  with 
music  having  been  made  without 
using  the  regular  transcription 
turntables. 


Autoniatir  Morse-Cwle  Typer 

By  Nathaniel  G.  A.  Dobfman 

/*re«iden( 

VodeiyptT  Lahorntories 
*Veu'  York,  Neu'  York 

It  is  possible  to  cause  the  forma¬ 
tion  of  perfect  Morse  code  char¬ 
acters  by  means  of  electronic 
equipment  which  allows  the  keying 
of  radio  transmitters  by  persons 
not  neces.sarily  familiar  with  Morse 
code. 

The  apparatus  to  do  this,  com¬ 
plete  with  internal  power  supply, 
resembles  a  typewriter  closely.  In 
place  of  punctuation  marks,  tele¬ 
graphers  symbols  are  used.  By  de¬ 
pressing  the  keys,  perfect  code  is 
sent  at  speeds  which  can  be  set  from 
10  wpm  to  125  wpm. 

The  unit  code  is  a  basic  concept 
upon  which  the  operation  of  the 
Codetyper  functions  and  is  founded 
upon  the  timing  relations  of  the 
characters  in  Morse  code  to  the 
smallest  interval  which  is  the  dot 
marker.  Using  the  dot  as  a  base 
and  calling  it  1,  there  are  up  to  19 
units  within  all  characters,  num¬ 
bers  and  punctuation  marks,  count¬ 
ing  all  spacing  units  internal  to  the 
characters  as  one  unit.  All  letters 
are  aligned  so  that  the  last  unit  is 
number  19  and  all  counts  are  back¬ 
ward  starting  from  19.  This 
establishes  a  common  reference 
point  regardless  of  the  length  of 
the  letter. 

The  unit  interval  generator  sec¬ 
tion  generates  the  rectangular 


uith 

Half-Track  Head 


MODEL  401-A 

with 

Full-Track  Head 


SimulUmeom 

ERASE 
RECORD  ^ 
.  PUYIAOcI 


Soltneid  op«rat«d  mmcH- 
oniimi  for  oil  Mochonicol 
motions. 


•  UNIFORM  RESPONSE  ...  to  15,000  cps 

at  7'/2  ins.  p«r  sec. 

•  LOW  NOISE  A  DISTORTION  LEVM  .  .  . 

signol-to-noise  ratio  over  55  db  at 
either  tape  speed  (as  defined  by 
NARTB). 

•  PUSH  BUnON  OPERATION 

•  LONG  LIFE  .  .  .  precision  built. 

•  LOW  MAWnNANCE . . .  even  with  con¬ 

tinuous  use. 


4  t«  1  TAFI  SAVINO 

The  valuAble  tape  saving  abil- 
i(y  of  Series  400  Recorders  is 
clearly  illustrated  above  the 
young  lady  holds  four  reels 
which  contain  the  identical  pro¬ 
gram  formerly  requiring  the  six¬ 
teen  reels  shown  on  table.  No 
ocher  recorder  can  give  this  re¬ 
markable  tape  saving  because 
no  other  recorder  is  capable  of 
19.000  cycle  performance  at  7‘/j 
ins.  per  sec.,  on  but  half  the 
width  of  the  tapel 

POKTAftU  IN  SINGU  CASE 
•r  fMT  tACK  MOUNTING 


KREORMANCE  .  .  •  b«yoffid  COmfMrisonl 

Published  specifications  of  Ampex  Recorders  are  conservative  as 
these  typical  check-out  graphs  on  Series  400  show.  Ampex  check¬ 
outs  always  exceed  guaranteed  performance  but  even  the  guaranteed 
performance  is  sufficient  to  make  Ampex  the  world's  finest  recor^r! 

INTERCHANGEARIUTY  OP  TARES  -  -  -  another  unrivalled  supe¬ 
riority  of  Ampex.  This  means  that  recordings  made  on  any  Ampex 
can  be  played  back  on  any  other  Ampex  (of  like  speed)  with  iden¬ 
tical  high  fidelity  and  timing. 


.  .  gives  complete  description  and 
pecihcations  of  the  Series  400 
Lmpex  Magnetic  Tape  Recorders. 


wood  City.  Coliforni 
Distrikutort  im  PrimcipM  Cities 


Tho  Codotypor  with  keyboord  ond 
tpMMd<oiitrol  knob  on  riqht-hcmd  tido 
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Radio  Engineering  Show 
Grand  Centro!  Paloce,  New  York 
MARCH  3-6,  1952 


Honeywell 

Mercury 

Switches 


o  MiCRO  SWITCH 

you  how  yow  can  i 
••  Hofioywoll  Marcwy ; 
witchwi  fl*  a  prindpl*  i_ 
pf  gopd  dosign”  ; 


are  precise,  dependable 
components  for  automatic  controls 


•  Honeywell  Mercury  Switches  have 
been  recognized  for  thirty  years  as  pre¬ 
cise,  dependable  switching  components 
for  many  types  of  automatic  controls. 
Their  low  initial  cost,  long  service  life, 
and  freedom  from  maintenance  makes 
them  ideal  components  for  use  in  many 
products  where  accurate  repeat  perform¬ 
ance  is  desired. 

Honeywell  Mercury  Switches  are  avail¬ 
able  with  load  limits  from  as  little  as 
1  /3  amp.  up  to  45  amp.  MUIRO  SW1T('H 
field  engineering  service,  fully  experi¬ 
enced  in  every  type  of  switching  prob¬ 
lem,  will  gladly  help  you  select  and  apply 
the  Honeywell  Mercury  Switch  which 
will  serve  you  best. 

We  invite  you  to  "let  a  MICRO  SWITCH 
engineer  show  you  how  you  can  use 
Honeywell  Mercury  Switches  as  a  prin¬ 
ciple  of  good  design.”  Call  your  nearest 
MICRO  SW  ITCH  branch  office. 


MICRO  Snap- Action  Switches  Honeywell  Mercury  Switches 


EQUIPMENT  FOR  AM-FM-TV  STATION  USE- 

GRAY  professional  equipment  for  broadcast  station  use  is  conceived,  designed,  engineered 
and  built  by  specialists  in  tbe  audio-video  field.  The  products  here  described  are  widely  used, 
approved  and  recommended  by  networks  and  independent  stations.  Broad  acceptance  by 
the  industry  is  our  best  testimonial  to  the  high  quality  and  serviceability  built  into  equipment 
manufactured  by  Gray. 


TELOP  (TELevision  Optical  Projector) 


Makes  PROFITS  GROW  for  TV  Sta¬ 
tions.  The  Gray  Telop  projects  low-cost, 
easily  produced  TV  ‘commercials.’  With¬ 
out  keystoning,  any  two  photos,  titles, 
slides,  etc.,  or  small  objects  may  be 
broadcast  with  superimposition,  tap  dis¬ 
solve  or  fade-out.  Four  optical  openings. 
Strip  material  may  be  used  horizontally 
or  vertically  with  Stages  #2  and  #.3. 
(For  full  details  write  for  Bulletin  T-101. ) 

STAGE  #2 


Attaches  to  three  optical  openings  of  the 
Telop.  Accommodates  roll  stock  vertically 
to  televise  commentary  or  the  commercial 
in  the  same  way  movie  introductions  are 
projected. 

STAGE  #3 


TRANSCRIPTION  ARMS 

NEW  Viscous-Dampsd 
Itodal  108-B  Arm 

For  all  records  —  331^,  45  and  78  r.p.m.  Radically  new  suspension 
development  on  the  viscous  damping  principle  for  perfect  tracking  of 
records  and  elimination  of  tone  arm  resonances.  Instant  cartridge  change 
with  automatic  correct  stylus  pressure.  Solves  all  transcription  problems. 
IDEAL  FOR  LP  RECORDS.  For  Pickering  and  GE  cartridges. 


Modal  106-Sr  Arm 

Designed  to  meet  strictest 
requirements  of  modern 
highly  compliant  pickup  cartridges.  Three  cartridge  slides  furnished 
enable  GE  1-mil,  2H-niil  or  3-mil  cartridges  or  Pickering  cartridge  to 
be  slipped  into  position  in  a  jiffy.  No  tools  or  solder!  Superb  repro¬ 
duction  of  33%,  45  or  78  r.p.m.  records.  l.ow  vertical  inertia,  precisely 
adjustable  stylus  pressure. 


Attaches  to  optical  openings  of  the  Telop. 

News  ticker  tape  fed  from  8-mm  reeb  is 
projected  on  any  part  of  the  screen,  top 
to  bottom,  horizontally.  May  be  used  with 
test  pattern  or  other  commercial. 

TV  CAMERA  TURRETS 

Enable  a  Single  Camera  to  Serve  up  to  8  Projectors 


equalizers 

MODEL  602  EQUALIZER  has  been  spe¬ 
cially  engineered  to  provide  constant 
velocity  frequency  response  for  both 
conventional  and  LP  records.  Four  steps— flat,  transcriptions,  good 
records,  poor  records.  Gray  E!qualizers  used  as  standard  professional 
equipment  by  broadcast  stations. 


MODEL  556 

Centered  on  a  rugged  ‘square’  pedestal,  re¬ 
quires  a  minimum  of  space.  Heavy  duty  ball 
bearings.  Rotates  360°. 


LIGHT  BOX  for  Transparencies 


Provides  back  lighting  for  Telop  use. 

REVERSE  READING  CLOCK 


MODEL  603  —  Has  5  control  positions.  For  both  GE  and  Pickering 
cartridges. 


Color  Television  Monitor 

This  latest  product  of  Gray  Research 
was  developed  for  professional  moni¬ 
toring  of  color  telecast  of  the  CBS 
field  sequential  system. 


For  use  where  reversal  is  required.  Designed 
to  permit  superimposing  of  the  commercial 
or  other  copy. 


^/ut^  MULTIPLEXER  Model  600 

A  precision  arrangement  of  mirrors  for  operation 
of  pairs  of  projectors  simultaneously  into  a  single 
TV  camera  or  individually  into  two  separate  cam¬ 
eras.  Enables  a  greater  number  of  projectors  to  be 
used  with  fewer  highly  expensive  TV  cameras. 


m 


MILITARY  PRODUCTS 

Illustration  shows  typical  airplane 
controls  made  for  Hamilton  Standard, 
Division  of  United  Aircraft  Corpora¬ 
tion.  Other  military  developments  and 
products  include  video  indicators,  in¬ 
tricate  mechanisms,  trainers,  electron¬ 
ic-mechanical  development  contracts. 


See  you  at  Hio  I.R.E.  Show,  Booths  S*9,  S-10 


GRAY  RESEARCH 


md  Pavlopiwiit  €•.#  Inc.,  14  Arbor  ft.,  Hartford  1, 


Division  of  Tho  Giav  AAanufactu«mc  Company — Originators  of  Iho  Gray  Tolophono  fay  Station  and  tho  Gray  Audograph 
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Precision  Electro-Mechanical  Equipment 


...for  All  Industries 


DTinS  OFFERS  COMPLETE  ENGINEERING, 
PRODUCTION  AND  ASSEMBLING  FACILITIES 


Take  an  intricate  electro-mechanical  product  in 
the  pilot  stage  .  .  "iron  out  the  kinks".  .  .  mass 
produce  it  .  .  .  and  assemble  it  with  finest  preci¬ 
sion,  That's  the  service  Atlas  "Precisioneers"  offer 
American  Industry.  Extra  hands  to  speed  the  out¬ 
put  of  vitally  needed  products  that  must  be  sub¬ 
contracted. 

Atlas  has  an  engineering  and  development  staff 
capable  of  designing  for  mass  production.  Skilled 
craftsmen  of  the  high  speed  machine  tools,  preci¬ 
sion  grinders,  gear  cutters  and  stamping  presses  * 


Experienced  and  exacting  operators  are  on  every 
assembly  line  to  assure  precision  finished  assem¬ 
blies. 

Atlas  "Precisioneers"  are  master  craftsmen  of 
every  step  of  the  way  in  producing  fine  precision 
electro-mechanical  assemblies  —  all  services  under 
one  roof,  under  one  responsibility  Whether  you 
need  a  sub-contractor  to  mass  produce  assemblies 
for  you  or  a  source  of  supply  for  precision  parts. 
Atlas  offers  you  complete  facilities.  Speed  your 
production  —  write  for  "Precisioneers  For  Industry." 


niins 


niETni  STniriPinc  lompnnv 

KENSINGTON  AND  CASTOR  AVENUES  /XTLAS 

PHIlRDElPHin  24,  PEniin. 


t 


EIECTXONS  AT  WORK 


UNlT-lNT£f(VaL 

GENERATOR 

I9>6J6 


KEYER 

loeje 


PHANTOM 

SWtTCH 


POWER 

SUPPLY 


SUPPLYING 


TODAY’S  NEEDS 


Pretenl'dav  jeweler’a  “maaic”  ii 
leen  in  thii  Time  •  O  •  Graff,  used 


seen  in  this  Time>0>Graff,  used 
to  check  accuracy  of  watches.  Made 
by  the  Borg  Eijuipment  Division  of 
the  George  W.  ^rg  Corp.,  it  relies 
on  the  delicate  mechanism  of  a  JK 
H18-5  crystal. 


and  DESIGNING 


Even  newer  crystal  design  is  reflected 
in  the  JK,8-T  Temperature  Control¬ 
led  Crystal.  A  boon  to  manufacturing 
savings,  it  is  directly  interchangeable 
with  several  other  JK  crvstals — with¬ 


out  need  for  wiring  changes! 


THE  JK-8-T  MARKS  A  PATHWAY  FOR  THE  STARS! 


More  astounding  every  day  grow  the  uses  for  James 
Knights  crystals  in  every  phase  of  industry  and 
science!  Recently  the  JK-^T  —  teamed  with  the  JK- 
07  and  JK  H-18  crystals  —  has  been  used  in  "celestial 


timers  in  observatories.  It’s  part  of  the  intricate 
mechanism  which  keeps  huge  telescopes  beamed  di 


rectly  at  celestial  bodies  in  their  path  across  the 
heavens.  Still  another  dramatic  application  of  James 
Knights  crystals  which  are  designed  or  adapted  to  fill 
every  possible  crystal  need! 


GfUfUaU  FOR  THE  GfUUcaL 

Critical  tolerances  and  precision  work  have  put  James 
Knights  UP  FRONT.  Their  aim:  To  furnish  every  type 
crystai  it  is  TOSsible  to  make — whether  out-of-date,  or  still 
unheard  of.  To  be  sore,  consult  J-K  design  engineers  first! 

THE  JAMES  KNIGHTS  CO  a  WtlTE  ter  fret  cste- 

let.  (Mint  JK  enrsten. 

SANDWICH  3  ILLINOIS 


FIG.  1 — Block  diaqrom  of  the  Codstyper 


pulses  that  form  the  dot  marking 
and  spacing  intervals.  No  da.sh 
markers  are  generated,  they  are 
formed  by  action  of  the  sequence 
selectors  upon  the  keyers.  To  gen¬ 
erate  the  19  units  that  are  required 
there  are  19  6J6’s.  All  pul.se  gener¬ 
ators  are  univibrators  producing 
two  different  output  pulses,  a  rec¬ 
tangular  pulse  of  15  to  125  milli¬ 
seconds  duration  which  is  fed  to  the 
keyer  section  and  a  sharp  spike 
pulse  180  deg  removed  which  is 
used  to  trigger  the  numerically 
adjacent  unit. 

As  all  pulse  generators  are  norm¬ 
ally  quiescent  and  are  hooked  up  .so 
that  they  will  only  deliver  a  pulse 
to  the  keyers  when  they  are  trig¬ 
gered  off  from  the  preceding  stage, 
all  unit  interval  generators  can  be 
seen  to  be  effectively  in  time  series. 
Therefore,  a  trigger  applied  to  the 
unit  interval  generator  number  one 
will  effectively  travel  down  the 
chain,  setting  off  all  interval  gener¬ 
ators  up  to  the  last  or  19. 

A  shorter  combination  may  be 
obtained  by  inserting  a  triggering 
pulse  somewhere  along  the  chain. 
Control  is  had  on  all  19  interval 
generators  by  varying  one  potentio¬ 
meter  which  changes  the  duration 
of  the  19  units  simultaneously,  pre¬ 
cisely  and  over  wide  range  from 
minimum  to  maximum. 

The  keyer  section  functions  to 
form  the  marking  and  spacing  in¬ 
tervals  that  comprise  a  code  charac¬ 
ter  and  to  arrange  these  intervals 
in  the  proper  sequence  so  that 
the  time  intervals  supplied  by  the 
unit  generators  are  fashioned  into 
a  Morse  code  character  upon  the 
keying  relay  which  is  used  to  actu¬ 
ate  the  radio  transmitter.  To  do 
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NEW  ,  Advanced  design  Oscilloscope... 


for  precise,  quantitative  studies  of  pulse 
waveforms,  transients  and  other  high  or 
low  speed  electrical  phenomena 


Advances  in  elearonics  have  placed  greater 
demands  on  the  time,  frequency,  and 
amplitude  measuring  capabilities  of  labo¬ 
ratory  oscilloscopes.  LABORATORY  FOR 
ELECTRONICS,  INC.,  recognizing  the 
ever-increasing  requirements  of  the  rapidly  expanding  electronics 
industry,  and  using  specifications  set  forth  by  elearonic 
engineers,  has  developed  the  Model  401  oscilloscope  to  provide 
the  features  and  conveniences  required  in  a  medium  price, 
general  purpose  instrument. 


SPECIFICATIONS 


Y-Axis 

Defleaion  Sensitivity  —  1 3  millivolts 
pealc-to-pcak/cm 
Frequency  Response  — DC  to  lOMc 
Transient  Response  —  Rise  Time  — 
0.033  microseconds 
Signal  Delay— 0.23  microseconds 
Input  line  terminations— 32,  72,  or 
93  ohms,  or  no  termination,  for 
either  AC  or  DC  input 
Calibrating  Voltage  — 60  cycle 
square  wave. 

Input  Imp.  —  1  megohm,  30  mmf. 


X-Axis 

Sweep  Range  — 0.01  sec/cm  to  0.1 
microseconds/ cm 

Delay  Sweep  Range—  3-5000  micro¬ 
seconds  in  three  ranges  —  contin¬ 
uously  adjustable 

Triggers  —  Internal  or  External,  -f- 
and  — ,  or  60  cycles,  or  delayed 
trigger  outputs  are  available  at 
suitable  binding  posts. 

Built-in  trigger  generator  for  trigger¬ 
ing  external  circuits  and  sweeps. 


General 

Low  capacity  probe 
Funaionally  colored  control  knobs 
convenienriy  grouped 
Folding  stand  for  better  viewing 
Adjustable  scale  lighting 
Facilities  for  mounting  oscilloscope 
cameras 

Dimensions  —12^"  wide,  1 5"  high, 
19"  deep 
Weight  — 50  lbs. 


See  the  LFE  Oscilloscope  demonstrated  at  the  New  York  I.  R.  E.  Show, 
March  3,  fourth  floor,  booth  ^61,  or  write  for  complete  information. 


43  LEON  STREET  boston  is,  mass. 
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Model 


Just  one  knob— extra  large— easy  to  turn— flush  with  the  panel, 
controls  all  ranges.  This  one  knob  saves  your  time— 
minimizes  the  chances  of  “burn-outs”  because  you  don’t 
have  to  remember  to  set  another  control.  You  can 
work  fast  with  Model  630  with  your  eyes  as  well  as  your 
hands.  Look  at  that  scale— wide  open— easy  to  read, 
accurately.  Yes,  this  is  a  smooth  TV  tester.  Fast,  safe,  no 
projecting  knobs,  or  jacks,  or  meter  case.  Get  your 
hand  on  that  single  control  and  you’ll  see 
why  thousands  of  “Model  630’s”  are  already  in  use  in 
almost  every  kind  of  electrical  testing 


Tripled 


ONLY  f39.50  AT  YOLK  D|j«TRIBLTOR 

lit  ConadQ:  Triplett  Instrvmenti  of  Conodo,  Coorgotown,  Ontario 
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HcifN 

IHiiHry  ^9/ir 


4-3/r 

I-»/Ir 


ELECTRONICS.  42  Spring  Street.  Newark  2.  N. 


NEW  TUBES  for 

Pulse  Modulator  Applications 


These  new  United  Graphite  Anode  Diodes  hove  been  developed 
to  fulfill  the  important  aims  of  the  Armed  Services 
program  for  decreased  size  .  .  .  increased  ruggedness 
.  .  .  and  increased  reliability  of  Electron  Tubes. 
Complete  technical  data  sent  on  request. 


vi/r 

DiMIcr  M/lt’ 

Ratines: 

Ef 

s.a  volts 

H 

lialS  Mifta 

25  kv 

lo 

3aa  tm 

IM  MPO. 

Type  371-B 


Type  576 


Ef  M  nim 
W  !«.• 

IS  k* 

T-I/l*  la  5M  aa 

^s/l«'  m  u  Ml 


Type  3B29 


Type3B24WA* 


*3B24WA  it  Ru99«diz«d  Typ*  •mployinf  now  Bonded  Thoria  Mfoment; 
placed  on  JAN  preferred  list  October  1951  in  lieu  of  3B24W. 
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folded  unipole 


25-174  MCs 


others  combined! 


Folded  Unipole 
25-174  MCs 
Omnidirectional 


Cordioid 
30-174  MCs 
Unidirectional 


outstanding  fact  tells 
the  whole  story  of  Andrew's 
Folded  Unipole  Antenna: 


^  60%  of  the  more  than 

10,000  2-way  fixed  stations  in 

I  Bidirectional 

U  3S-174  MCi  the  25-174  MC  communications 

bands  use  it! 

The  Andrew  Folded  Unipole  comes  in  modified  versions  to  pro¬ 
vide  directional  patterns  and  hurricane  resistance.  For  complete 
information  write  for  Bulletins  38C  and  64. 


phone  Triangle  4-4400 

TlIRSIIStllR  lIRIt  FIR  la-fa  TT  •  IRTIRRU  •  IIICCTIRRU  IRTtRRI  CIIIPaCRT 
IRTIRRl  TIRIRI  IRITfTIRtR  IIIRTIRI  CllltaiRT 


FIG,  2 — Schematic  diagram  of  one  of 


the  It  unit  interred  generator! 

this  there  are  10  dual  triode  6J6 
tubes  used. 

The  sequence  selector  section  con¬ 
sists  of  nine  gating:  tubes  and  one 
eraser  tube  making  10  shielded  grid 
thyratrons  of  the  2D21  type.  All 
thyratrons  are  biased  to  current 
cutoff  and  arranged  to  be  triggered 
on  by  the  keyboard  control  through 
the  phantom  switch  network. 

The  phantom  switch  must  supply 
a  trigger  voltage  to  the  interval 
generators.  This  can  be  accom¬ 
plished  by  picking  off  the  network 
through  a  suitable  decoupling  volt¬ 
age  to  raise  the  cathode  potential  of 
the  generator  preceding  the  one  to 
be  triggered.  This  will  cause  the 
coupling  capacitor  to  put  a  positive¬ 
going  pulse  on  the  generator  to 
which  it  is  connected  and  cause  that 
stage  to  trigger  off. 

For  the  convenience  of  the  oper¬ 
ator  as  well  as  a  built-in  method  of 
checking  the  operation,  a  monitor 
circuit  is  provided. 

The  Codetyper  uses  40  tubes  and 
therefore  the  design  requires  that 
the  servicing  of  the  system  be 
quickly  and  easily  accomplished. 
Toward  this  end  and  with  the  pros¬ 
pect  of  making  a  compact  unit 
possible,  all  units  except  the  power 
supply  are  constructed  as  potted 
plug-in  cells. 

V  ideo-Delector 
Sound  Amplifier 

A  RATHER  unconventional  vido-de- 
tector  circuit  is  employed  in  recent 
Magnavox  tv  receivers. 

The  video  second  detector  and 
first  sound  i-f  amplifier  are  com¬ 
bined  in  one  pentode,  a  6AU6.  De¬ 
tection  is  accomplished  by  the  diode 
,  action  of  the  grid  and  cathode  of 
i  the  pentode  tube.  The  4.5-mc  com- 
I  ponent  for  intercarrier  sound  is  re¬ 
covered  at  the  plate  of  the  tube 
I  after  amplification.  The  video  com- 
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■onE- 


Admiral  TV 

Picture  Tube  Leads 
are  insulated  with 


EXTRUDED  PLASTIC 
TUBING 


In  iKis  Admiral  ModrI  121  K  16  TV  willi  20** 
picture  tube,  tbe  2nd  anode  lead  from  tbe  bicb 
voltage  rectifier  carries  1 2.500  volts  to  tbe 
picture  tube.  Tbis  important  lead  is  insulated 
and  protected  with  Natvar  400  Extruded 
Plastic  Tubing. 


Ad  mtral  Corporation,  in  the  past 
decade,  has  grown  to  he  one  ol  the  largest  and  best  known 
makers  of  TV  and  Radio  Sets  and  Electrical  Appliances. 
Leaders  in  research,  design,  and  engineering,  they  have 
succeeded  by  offering  quality  merchandise  at  the  lowest 
possible  price. 

To  safeguard  this  quality.  Admiral  is  extremely  careful  in 
the  selection  of  component  parts  and  materials.  They  u.so 
Natvar  400  Extruded  Plastic  Tubing  because  of  its  excellent 
electrical  and  mechanical  properties,  and  because  it  is  de¬ 
pendably  uniform. 

Natvar  400  and  other  Natvar  flexible  electrical  insulating 
materials  are  available  either  from  your  wholesaler’s  stock  or 
direct  from  our  own. 


Natvar  Products 

•  VomitlMd  cambric— stroigKt  cwt  and  bios 

•  Vamiihad  cabl*  tap* 

•  Vamithad  canvas 

•  Vamithad  duck 

•  Vamithsd  silk 

•  Vamith*d  tpaciol  rayon 

•  Vamith*d  Hbarglot  doth 

•  Silicon*  coatad  Hb*rglas 

•  Vomisiiod  pap*rt 

•  Slot  insulation 

•  Vomishod  tubing  and  slooving 

•  Varnishod  idontificotion  mackocs 

•  Loequorsd  tubing  and  slooving 

•  Extrudod  plastic  tubing  and  tap* 

•  Extrudod  plastic  idontification  morkors 


TsUpKsns 

Mmot  74100 


Ask  for  Certafog  No.  22 
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OVER  50  YEARS  OF 


Eight  MI^S68Ts  mount  rd 


in  a  Dohfrty  high  efficiency  linear  amplifier  designed  for  SOO  kW  output. 


The  ML-5682 


A  High-Power  Coaxial  Triode  for 


Outstanding  design  features  include: 

High-eonductivity,  gold  plated  kovar 
glass-to-metal  seals. 

Sturdy  electrodes. 

Integral  anode  water  jacket. 

Quick-change  water  coupling. 

High-conductivity,  heavy-wall  copper 
anode  designed  to  dissipate  in  excess 
of  100  kw. 

Multi-strand  thoriated-tungsten  fila¬ 
ment  cathode  completely  balanced 
and  stress  free  throughout  tube  life. 

Grid  capable  of  unusually  high  heat 
dissipation  contributing  to  maximum 
stability  of  tube  performance  and 
circuit  operation. 


For  full  technical  information  on  the  ML-.'>682 
or  other  Machlett  tube  types  write  to  Machlett 
Laboratories,  Inc.,  Springdale,  Connecticut,  or  con¬ 
tact  your  nearest  Graybar  or  Westrex  ofiRce. 


Machlett  Industrial  and  Broadcast 
Tubes  will  be  exhibited  at  the  1952 
I.R.E.  Show — Booth  96-97 
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Full-Power  Operation  to  88  mc/sec. 


The  development  and  commercial  production  of  the 
ML-5682,  a  new  water-  and  air-cooled  coaxial  triode  for 
very  high  power  operation,  is  an  important  contribution 
to  all  phases  of  modem  electronic  development.  It  is  of 
particular  significance  in  the  present  effort  to  provide  the 
highest  possible  power  in  international  broadcast  applica¬ 
tions.  It  finds  wide  application  in  high  power  AM,  FM  and 
TV  broadcasting,  in  particle  accelerators  and  in  electronic 
heating.  It  is  the  key  tube  type  in  the  highest  power  AM 
transmitters  being  built  today.* 

The  ML-5682  is  an  imusually  compact,  rugged,  high- 
power  electron  tube  ideal  for  all  high-frequency  applica¬ 
tions.  It  is  an  all-ring-seal  triode  capable  of  long-life 
operation  at  9kVdc  plate  voltage  and  170  kW  plate  input 
at  a  frequency  of  88  mc/s.  Operation  at  16  kVdc  plate 
voltage  and  300  kW  plate  input  is  permissible  up  to  30 
mc/s.  This  tube  is  ideal  for  cavity  operation  and  its  low 
impedance  makes  it  advantageous  for  broad-band  service. 


*  Includes  State  Department’s  Voice  of  America  Transmitters. 


®CHLEB 


ELECTRON 


EXPERIENCE 


custom  drawn 
custom  insulated 
custom  spooled 

to  your  most  exacting 
requirements 


'  0  .  Spool  after  spool  after  spool  —  as 
much  or  as  little  as  you  require. 
For  our  facilities  are  flexible  and  exten* 
sive  enough  to  serve  the  largest  and  the 
smallest  user  alike  with  custom-made  fine 


Let  us  have  your  specifications  and 
requirements.  Our  Winsted  Division  will 
meet  and  maintain  your  specifications. 
Which  explains  why  W’inco  fine  wires  are 
the  first  choice  of  radio-electronic  and 
electrical  manufacturers  whose  products 
are  noted  for  reliability  and  long  life. 


hudson 

WIRE  COMPANY 


GENERAL  OFFICES:  OSSINING,  N.  Y.  •  WINSTED  DIVISION:  WINSTED,  CONN. 


solicit  your  wire  problems,  specificotions  ond  requiremerrts.  We  sholl  be  happy. 
>  to  d^elop,  produce  ond  supply  whotever  fine  wires  you  treed. 


TDcmi  covmo  witis^<.V  ^ 

iMin  CiMnn  ^  :  jfej 


IrwM  - 

M  wim  mSMATiD  Witts 

hH  Wire  MATWAU  TVPtS  COVSINOS 


MsIdiNiA  IZsalCl^sMNHM) 


SILVER-PLATED 

WIRES 

Sihttr  plotsd  wires,  in  coorsn 
and  fin*  tiins,  for  high- 
frnqunncy  eondwetion.  Abe 
intnndnd  for  usn  in  high- 
tnmpnraturn  applications, 
taking  Ihn  piocn  of  tinnod 
wire.  Availabla  in  voriews 
sisos  and  constructiens. 
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Dims  01  NAMEPUTES  OF  ANY  TYPE 
—at  savings  that  wN  surprise  you! 


Because  of  our  company  name,  you 
may  think  of  U.  S.  Radium  Corpora¬ 
tion  as  a  source  of  only  luminous 
dials  or  nameplates.  Actually  we 
make  self-luminous,  fluorescent, 
phosphorescent,  and  wowluminescent 
types,  includintr  Alumilite,  litho- 
Kraphed  or  etched  aluminum,  brass, 
steel,  or  .stainless  .steel  —  finished 
in  lacquer,  nickel,  chromium,  or  sil¬ 
ver  —  with  black,  color,  or  lumines¬ 
cent  markings.  In  other  words,  you 
name  it  —  we  make  it ! 

Moreover,  having  produced  mil¬ 
lions  of  dials  and  nameplates  for  all 
kinds  of  instruments,  timepieces, 
and  other  uses,  we’ve  learned  to 
combine  mass-production  techniques 

Other  Products 

RADIOACTIVI  FOILS 

(olpho-ray  ioniiotion  »ources) 
lONOTRON  STATIC  ELIMINATORS 
RADIUM  LOCATORS: 
lenses,  buttons,  screws,  markers 


with  our  traditional  standards  of 
accuracy  and  fine  quality.  Result: 
you  get  exactly  the  dials  or  name¬ 
plates  you  want  —  at  lower  costs 
than  you  are  likely  to  think  possible. 

We  are,  of  course,  equipped  to 
meet  Government  specifications  . . . 
and  to  produce  large  quantities  of 
routine-type  dials  or  nameplates,  or 
small  runs  of  special,  high-accuracy 
.scientific  ones. 

To  find  out  how  w'e  can  provide 
your  apparatus  with  better-designed 
or  lower-cost  dials  or  nameplates, 
write  to  Department  E3,  United 
States  Radium  Corporation,  535 
Pearl  Street,  New  York  7,  New 
York. 

of  U.  S.  Radium 

POWDtRS: 

cathod*.ray  tub*  and  t*l*v!iion  tulw 

SILHOUITTI  ILLUMINATION 

of  clocks,  watches,  and  instruments 


ELECTRONS  AT  WORK  (continued) 


Circuit  for  usinq  a  linqU  pentode  cn 
video  detector  and  aound  intercarrier 
ampUiter 


ponent  is  recovered  at  the  detector 
load  R,.  The  effect  is  identical  to 
having  a  diode  directly  coupled  to 
a  pentode.  However,  since  the  grid 
and  cathode  of  the  pentode  act  as  a 
detector  and  produce  the  same  re¬ 
sults,  the  diode  is  eliminated. 

The  video  voltage  developed 
across  the  diode  load  resistor  R,  is 
of  negative  polarity.  This  signal  is 
amplified  by  a  direct-coupled  video 
amplifier,  a  6CB6,  and  coupled  to  the 
cathode  of  the  picture  tube.  To  ob¬ 
tain  the  proper  video  response,  the 
total  stray  and  circuit  capacitance 
had  to  be  kept  to  a  minimum.  For 
j  this  reason,  the  third  video  i-f  coil 
had  to  be  modified,  since  a  standard 
I  bifilar  coil  would  contribute  about 
I  70  (ifif  of  capacitance.  Peaking 
coils  provide  the  necessary  high- 
frequency  response  for  the  video 
amplifier.  Capacitor  C  and  L, 
resonate  at  4.5  me  to  attenuate  the 
4.5-mc  beat  at  the  video  amplifier 
and  increase  the  amplitude  of  the 
4.5-mc  carrier  to  the  first  sound 
i-f  amplifier. 

!  The  4.5-mc  f-m  carrier  produced 
I  by  the  diode  mixing  action  is  ampli- 
j  fied  and  transformer-coupled  to  the 
I  sound  limiter,  6AU6.  A  double- 
I  tuned  circuit  is  used  to  provide 
■  good  selectivity  since  a  large 
portion  of  the  demodulated  video 
frequencies  also  exist  in  the  plate 
circuit. 

Photoelectric  Dew-Pomt 
Hygrometer 


LUMINOUS  RETICLES 

and  oth«r  tp«cialti«t 


RADIATION  MATERIALS: 

radiation,  nautron,  and  ttondard-light  sources 


UlilTED  STATES  RADIUM 
CORPORATION 


BETTER  DIALS  AND  NAMEPLATES  AT  LOWER  COST 


The  convenient  means  of  measur¬ 
ing  the  water  content  of  the  atmos¬ 
phere  down  to  —85  C  described  in 
the  November  1951  issue  of  Elec¬ 
tronics,  p  136  is  a  feature  of  the 
instrument  manufactured  by  Elliott 
Brothers  Ltd.,  Century  Works, 
Lewisham,  London,  S.E.  13,  Eng¬ 
land. 
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Aucmbly 


.202  •  Autmbly 


Contpony. 


WAIDES 


2  WAIDES  TRUARC  TRIANGULAR  RETAINERS  REPLACE  NUTS... 
CUT  MATERIAL  AND  ASSEMBLY  COSTS  52% 


Ilf  IT 


For  pncUlen  bitornal  iroovliii  Md  undorciittiiif  ...WiMot  Groerlnt  Tool 


ELECTRONICS  — Morcb,  >952 


OLD  WAY->T!*  rod  for  thtrmol  lubn  roquirod  thrtodlrtg  ot  both  ondi, 
o  join  rrut  at  top,  a  drilled  ond  topped  cost  irott  tube-rest  ot  bottom. 
Assembly  was  slow,  costly. 

When  the  Grinnell  Co.,  Providence,  R.  I.  redesigned  their 
Thermolier  Unit  Heater  to  include  Woldes  Truorc  Retaining 
Rings,  they  were  able  to  cut  down  on  scarce  row  material... 
eliminate  the  many  machine  operations  entailed  in  nut  fasten¬ 
ing— for  a  savings  of  26V^<  per  unit!  Truorc  Triangular  Retain¬ 
ers  are  self-locking... have  unusually  high  thrust  capacity... 
can  be  applied  at  high  speed  by  unskilled  labor. 

Re-design  with  precision  engineered  Truorc  Rings  and  you 
too  will  cut  costs.  Wherever  you  use  machined  shoulders,  bolts, 
snap  rings,  cotter  pins,  there's  a  Woldes  Truorc  Retaining 
Ring  designed  to  hold  parts  together  better,  with  a  never- 
failing  grip.  Quick,  easy  to  assemble  and  disassemble. 

Find  out  what  Truarc  Rings  con  do  for  you.  Send  your 
blueprints  to  Woldes  Truarc  engineers  for  individual  attention, 
without  obligation. 
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NEW  WAT— Truorc  totoinun  (triorigular  typo)  limply  puih  into  position 
ot  both  onds  of  rod... hold  locuroly  without  groovot,  throodi,  or  nuts. 
Asstmbly  is  intxponsivt,  spoodyl 


WAIDES  TRUARC  RINGS  MADE  THESE 
SAVINGS  POSSIBLE... 


OLD  WAY 

oris:  Cost  Por  Unit 

tub#  rost  throodod 
red,  {am  nut  $.306 


NEW  WAY 

Cost  Por  Unit 


plein  rod, 

2  Truorc  Rings 


I  TOTAL  SAVINGS  PER  UNIT  WITH  TRUARC  RINGS  $.2Mt _ | 

Sll  THI  WAlDfS  TRUARC  IXHIRH.  I R  E  SHOW,  GRAND  CENTRAL 
PAUCE,  N.Y.  C.,  MARCH  3  through  6th.  Booths  33t  A 3$9«ASTE  SHOW. 
CHICAGO  AMPHITHEATRE,  MARCH  17  through  21st.  Booth  751 


SEND  FOR  NEW  BULLETINS 


WALDES 

TRUARC 


RETAINING  RINGS 

KOHINOOB,  INC.,  LONG  ISLAND  CITY  1.  NEW  YOBK 


r — —————— -——I 

^  Waldos  Kehinoer,  Inc,  47-16  Austol  Ploco,  L  I.  C  1,  N.  Y. 
n  Plooso  sond  onglnoorlng  spodfieotions  ond  data  on  Waldos 
I  /  Truorc  Rotoining  Ring  typoo  chodtod  bolow.  E-OM 

/  □  Bullotin  *5  Solf-loching  ring  typos 

-  □  Bulletin  *6  Ring  typos  for  taking  up  ond-ploy 
!  □  Bullotin  *7  Ring  typos  for  radial  osionibly 
I  □  Bullotin  *B  Basic  typo  rings 

*  □  Sond  nM  informotion  about  tbo  Waldos  Grooving  Tool. 


Businoss  Addroso. 
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OLD  METHOD — Bundle  of  36-inch  spaghetti  was  wrapped  with 
matking  tape  and  cut  to  deilred  short  lengths  on  circular  sow 
hoTlng  length  gage.  Tape  then  had  to  be  peeled  off  by  hand 


Production  Techniques 


Edited  by  JOHN  MARKUS 


RTMA  Dat*-Codinq  .  244 

Automatic  SpaghoM-Cutler  Moot* 

Production  Roquiromont* .  244 

Soldorinq  with  Two  Irons .  246 

Protoctlnq  Spookor*  .  246 

Floxiblo  Throadod  Shait  Soroo*  as 
Ororhoad  Conosyor  ior  Empty  TV 
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Hot-BIado  Wiro-Strippor  .  248 

Tsrin-Load  Connoctor  . 2S2 

Assombly-Lino  Morry-Go-Round  .  2S6 

Clooninq  Soioty  Gloss  .  268 


Wiro-Strippor  Koops  Busy  .  272 

Production  Tostinq  oi  Solonium  Colls  272 

Applying  Paint  with  Ollsr .  284 

Slid*  ior  Transiormors  .  288 

Samplo-Tostinq  CRT  Cahlos  .  288 

SoU-Countinq  Parts  Trays  .  282 

Plastic  Clothospiiu  Sorv*  as  Doioct 

Indicators .  292 

Hiqh-Spood  I-F  Aliqnmont .  304 
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This  departmant  pttttnU  taeh- 
niqufs  ior  axpoditing  tho  pro¬ 
duction  of  military  and  commercial 
electronic  equipment  and  compo¬ 
nents.  Here,  production  and  mathodr 
engineers  will  sea  how  problems 
comparable  to  theirs  are  solved  In 
ether  plants. 

Topics  covered  range  from  the 
jigs  and  fixtures  of  incoming  in¬ 
spection  to  the  tricks  of  lirtal 
packaging,  all  showing  how  to 
boost  output,  simplify  an  opera¬ 
tion.  improve  quality  or  cut  costs. 

Contributions  ore  welcomed,  and 
will  be  paid  for,  with  full  credit 
to  the  author  and  his  company 


Automatic  Spaghetti-Cutter  Meets  Production  Requirements 


NEW  METHOD — Simple  modiiicotlon  oi  standard  bus-cutting  ma¬ 
chine  does  lob  automatically,  almost  as  lost  os  operator  con  thread 
new  lengths  oi  spoqhetti  into  the  copper  quid*  tuh*. 


Sleeving  or  spaghetti  is  cut  to  pre¬ 
cise  lengths  at  high  speed,  with 
clean  right-angle  cuts  and  no 
frayed  threads,  by  a  simple  modifi¬ 


cation  of  a  standard  wire  bus- 
cutting  machine  at  RCA’s  wire-cut¬ 
ting  plant  in  Camden. 

Larger  grooves  were  machined  in 


the  final  pair  of  feed  wheels  and 
copper  tubing  added  to  guide  the 
spaghetti  through  these  wheels. 
Lengths  of  cut  pieces  are  easily 


Television  receiver  parts  likely  to 
be  returned  for  replacement  under 
the  manufacturer’s  warranty  are 
quickly  color-coded  with  year  and 
month  of  production  by  taping  to¬ 
gether  appropriate  color  combina¬ 
tions  of  fountain  brushes  and 
marking  the  parts  with  a  single 
stroke.  One  color  represents  the 
last  digit  in  the  year,  from  0  to  9. 
The  second  color  gives  the  month 
from  1  to  9,  and  three  brushes  are 
used  for  10,  11  and  12  during  the 


last  three  months  of  the  year. 

Ambiguity  between  month  and 
year  stripes  is  not  ordinarily  im¬ 
portant  since  the  usual  warranty  is 
90  days  or  less,  but  for  precise  dat¬ 
ing  the  year  mark  can  be  placed 
closest  to  the  edge  of  each  com¬ 
ponent.  As  used  by  CBS-Columbia 
in  its  Brooklyn  plant,  this  marking 
method  is  intended  only  as  a  rough 
check  to  show  up  parts  that  are 
turned  in  a  year  or  more  later  for 
free  replacement. 


RTMA  Date-Coding 


Color-dotiag  larger  components  with 
laped-together  fountain  brushes 


msmNT 

ACTiONf 


ESPECIALLY  FOR  TV  ...  RADIO  WORK... 

EVERYTHING  ELECTRONIC 

In  speed  of  action  for  fast  soldering,  this  product  far  surpasses 
anything  in  the  Industry  today,  l^believably  more  active  and  mobile 
.  . .  absolutely  non-corrosive  and  non-conductive. 

For  an  actual  demonstration  in  your  plant,  contact 

P's  Technical  Department. 

Coaforms  with  following  speciBcations: 

Federal  QQ-S-57lb 

Army-Navy-Air  Force  Mil-S-6872  (AN-S-62) 

U.  S.  Air  Force  No.  41065-B-Metliod  31 

KISTIR  SOLDBR  COMPANY 

4204  Wrightwood  Ava.,  Chicago  39 

Newark,  N.  J.  a  Sranifard,  CaaaSa 
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changed  by  changing  the  speed  of 
the  cutter  wheel  with  relation  to 
the  feed  wheels,  using  the  existing 
gear-changing  system  of  the  ma¬ 
chine. 

With  the  available  gear  changes . 
and  8  blades  on  the  cutter  wheel, 
the  range  of  lengths  is  i  to  2  in. 
Removing  alternate  cutter  blades 
changes  the  range  to  1  to  4  inches. 

Soldering  With  Two  Irons 

When  soldering  operations  are 
concentrated  in  the  smallest  pos¬ 
sible  number  of  positions  on  an  as- 
sibly  line,  maximum  soldering 
speed  is  attained.  To  maintain  this 
speed  without  cooling  an  iron  too 
much,  many  plants  provide  two 
irons  per  worker  for  alternate  use. 


Protecting  Speakers 

Two  ways  of  protecting  paper  dia¬ 
phragms  of  radio  speakers  from  the 
thumbs  of  assembly-line  workers 
are  used  in  Emerson’s  Jersey  City 
plant. 

One  method  involves  slipping  a 
square  of  corrugated  cardboard  be¬ 
tween  the  speaker  and  a  chassis 
bracket  for  protection  while  the 
chassis  is  going  down  the  line. 

The  other  method,  used  chiefly, 
when  the  chassis  has  no  suitable 
holding  bracket  for  cardboard,  in¬ 
volves  using  a  speaker  mounting 
gasket  that  extends  inward  over 
much  of  the  cone.  Holes  punched 
in  this  large  gasket  minimize  inter¬ 
ference  with  sound  waves.  A  form¬ 
ing  operation  pushes  the  punched 


Inward-wldraad  spaakn  gasket  pre- 
venli  thumbs  oi  workers  irom  punch¬ 
ing  hole  In  diaphragm 


gasket  outward  so  that  the  dia¬ 
phragm  cannot  touch  it  during  ex¬ 
treme  in-and-out  movements. 


Flexible  Threaded  Shaft  Serves  as  Overhead  Conveyor  for  Empty  TV  Dollies 


for  itself  in  about  one  year.  An 
important  added  benefit  is  complete 
elimination  of  damage  to  dollies. 
When  trucked,  rough  handling  fre¬ 
quently  damaged  the  chassis-hold¬ 
ing  brackets  and  the  ball  casters, 
causing  line  jam-ups  since  the  dam¬ 
age  was  usually  not  detected  until 
the  dolly  was  in  use  again.  Reduc¬ 
tion  in  maintenance  cost  of  dollies 
is  another  benefit  accruing  from 
the  conveyor. 

The  conveyor  used  is  an  adaption 
of  a  garment-industry  coat-hanger 
conveyor  made  by  Teleflex  Inc.,  248 
W.  Wingohocking  St.,  Philadelphia. 
The  flexible  shaft  turns  in  a  U- 
shaped  steel  channel  with  sides  bent 
inward  about  16  degrees  from  par¬ 
allel  so  the  shaft  cannot  jump  out. 
The  shaft  itself  has  a  core  of  longi- 


240  feet  from  the  end  of  the  assem¬ 
bly  line  to  the  start  of  the  line.  Mo¬ 
tive  power  is  a  flexible  threaded 
shaft  that  rotates  in  a  U-shaped 
channel  and  is  driven  at  one  end  by 
a  motor.  Each  dolly  has  a  wire 
hook  like  a  coat  hanger;  when  this 
is  hooked  over  the  rotating  shaft, 
the  dolly  is  moved  lengthwise  along 
the  shaft  by  the  threads.  The  sys¬ 
tem  was  introduced  by  Martin  Rich¬ 
mond,  facilities  planning  engineer 
for  the  company,  at  a  total  installed 
cost  of  under  $3,000. 

Formerly,  empty  dollies  were 
tos.sed  into  a  hand  truck  and  moved 
in  batches  to  the  start  of  the  line; 
A  SIMPLE  and  inexpensive  overhead  this  took  about  half  the  time  of  one 
conveyor  installation  at  Emerson’s  man  and  tied  up  several  material- 
Jersey  City  plant  returns  empty  moving  trucks.  By  eliminating 
television  chassis  dollies  a  total  of  this,  the  conveyor  system  will  pay 


Motor  drive  ior  ihait,  ond  typo  of  book 
uied  on  paUat 


Pallet  ready  to  drop  off  end  oi  one  line  ond  elide  down  metal  strip 
to  stort  ot  next  Una,  which  it  driven  by  motor  hanging  irom  ceiling 
at  lett 


Pallets  hooked  over  threaded-shalt  conveyor  ride  easily  around 
90'degrea  bends  and  up  grades.  Conveyor  support  rods  are  about 
live  feet  apart 
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AH  im»A,  Ok*€t 


SPECTKIH  ANAIYZEI 


10  MC  f*  2I4M  MC 

The  Model  LSA  is  the  result 
of  years  of  research  and  de¬ 
velopment.  It  provides  a  sim¬ 
ple  and  direct  means  of  rapid 
and  accurate  measurement 
and  spectral  display  of  an  rf 
signal. 


O0tsia0dl0g  fmafmrmt:  ^ 

e  Continuous  tuning, 
e  One  tuning  controL 
e  6  KC  resolution  at  all  fre- 
quenci^.  * 

e  260  KC  to  25  MC  dispUy 
at  all  frequencies.  • 

Mo4«l 

The  instrument  consists  of 
the  following  units: 

Model  LTU-1  RF  Tuning 
Unit— 10  to  1000  MC. 
Model  LTU-2  RF  Tuning 
Unit— 940  to  4500  MC. 
Model  LTU-S  RF  Tuning 
)MC. 


Tuning  dial  frequency  ac¬ 
curacy  1  percent. 

No  Klystron  modes  to  set. 
Broadband  attenuators 
supplied  from  1  to  12  KMC. 
Frequency  marker  for 
measuring  differences  0-25 
MC. 

Only  four  tuning  units  re¬ 
quired  to  cover  entire 
range. 

Microwave  components  use 
latest  design  non-contact¬ 
ing  shorts  for  long  me- 
ch^cal  life. 

Maximum  frequency  cover¬ 
age  per  dollar  invMted. 
5  inch  CRT  display. 


LSA 

Model  LTU-4  RF  Tuning  ■S 
Unit— 15.000  to  21,000  MC.  ^ 
Model  LDU-1  Spectrum 
Display  Unit. 

Model  LPU-1  Power  Unit. 
Model  LKU-1  Klystron 
Power  Unit. 


Polarad 


Unit-^460  to  16,520 1 


PRECISION 

LABORATORY 

INSTRUMENTS 


r 


Polarad 


Model  SIJ 
4  kmc  fo  12.4  kmc 

Polarad’s  Broad  Band  Micro- 
wave  Attenuator  is  intended 
for  use  as  an  external  attenu¬ 
ator  in  microwave  measure¬ 
ments  with  signal  sources, 
receivers  and  for  power  meas¬ 
urements.  Its  useful  frequency 
range  is  from  4000  me  to 
12,400  me.  Model  SIJ  can 
used  as  a  standard  calibrated 
attenuator  or  to  couple  a 
small  amount  of  energy  from 
a  high  level  source  for  circuit 
protection,  or  for  monitoring 
and  for  measurement  pur¬ 
poses  without  introducing  dis¬ 
continuities  or  to  insure  rf 
circuit  isolation. 

By  its  use  a  Polarad  Micro- 
wave  Signal  Source  or  a  lab¬ 
oratory  oscillator  is  converted 
into  a  signal  generator. 


Designed  for  use  as  an  oscilloscope  deflection  ampli-' 
fler  for  the  measurement  and  viewing  of  ^ses  ofj 
short  duration  and  rise  time.  Excellent  for  TV,  both! 
black  and  white  and  color  applications.  t 


Features: 

e  Flat  frequency  response 
from  10  cps  to  20  me  ±1.6 


e  Uniform  time  delay  of  02 
microseconds, 
e  Gain  of  60  db. 
e  Frequency  compensated 
high  impedance  attenuator 
calibrated  in  10  db  steps 
from  0-60. 

e  Fine  attenuator  covers  a 
10  db  range. 

•  Phase  linear  with  fre¬ 
quency  over  entire  band. 


Features: 

e  Continuously  variable 
attenuation. 

e  Stub  tuned;  60  ohm  im¬ 
pedance. 

e  Waveguide  beyond  cut¬ 
off  attenuator. 


mission  loss  measurements, 
standing  wave  determina¬ 
tion,  etc.  Unidial  Control 
for  accuracy  and  ease  of 
operation.  Direct  reading 
(no  mode  charts  to  con¬ 
sult).  Frequency  determi¬ 
nation  accurate  to  1% 
through  use  of  present  cal¬ 
ibration  and  temperature 
compensated  klystrons. 
Five  Microwave  Signal 
Sources  are  available  to 
cover  the  frequency  range 
from  634  MC  to  11,000 
MC.  Units  ruggedly  con¬ 
structed,.  mounted  on  alu¬ 
minum  castings  to  insure 
mechanical  stability.  Kly¬ 
stron  reflector  voltage 
automatically  tracked  with 
tuning  of  the  klystron  cav¬ 
ity  to  provide  unidial  con¬ 
trol.  Signal  sources 
supplied  complete 
with  klystron. 


MeAel  FM-L 
950  me  ta  2,040  me 

Polarad's  Frequency  Marker, 
Model  FM-L,  provides  accurate 
frequency  determination  to 
within  10  kc  over  the  frequency 
range  940  to  2020  me. 

The  Fr^uency  Marker  produces 
calibration  signals  at  precisely, 
determined  frequencies  and  these 
signals  may  Im  displayed  and 
compared  with  an  unknown  rf 
signal,  whose  frequency  can  then 
be  accurately  measur^. 


Medelt  SSfl,  SSL.  SSS,  SSM,  SSX 
4J4  MC  f#  11.000  MC 

For  use  as  a  reliable  source 
of  microwave  energy  in  trans- 


Features: 

•  Frequency  standard  accurate  to  one  part  in  10*. 
s  Frequency  determination  accurate  to  ±10  kc. 
a  Ten  me,  1  me,  and  interpolation  markers  available, 
e  Markers  throughout  entire  frequency  range,  940 
me  to  2040  me. 


PRODUCTION  TECHNIQUES 
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tudinal  sprinii:  steel  wires  around 
which  one  layer  of  spring  steel  wire 
s  close  wound.  A  second  layer  of 
much  larger  wire  is  wound  over  this 
with  turns  spaced  to  about  4  turns 
per  inch  to  form  the  threads  for  the 
conveyor. 

After  the  steel  channel  is  bent 
to  the  required  curves,  it  is  hung 
from  the  ceiling  by  single  quarter- 
inch  rods  without  cross  bracing. 
The  shaft  is  pushed  in  from  one 
end.  The  shaft  is  driven  by  a  i-hp 
three-phase  a-c  motor  through  a 
belt-and-pulley  speed-reducer.  Max¬ 
imum  permissible  shaft  length  per 
motor  is  about  150  feet  if  there  are 
no  bends.  Up  to  180  degrees  total 
curve  per  length  is  permissible,  and 
for  this  limit  the  length  must  be 
reduced  to  about  120  feet.  For  the 
total  length  of  240  feet,  Emerson 
therefore  uses  two  separately 
driven  120-foot  shafts,  with  pallet 
hooks  dropping  off  the  end  of  the 
first  shaft  onto  the  start  of  the 
second.  Load  limit  for  this  type 
of  conveyor  is  about  5  lb  per  foot. 

Similar  channel-enclosed  flexible 
threaded  shaft  can  be  recessed  into 
assembly-line  tenches  for  moving 
light-weight  chassis  units  such  as 
tuners.  Special  chassis  support  fix¬ 
tures  or  pallets  are  used,  having  ball 
casters  and  a  member  that  projects 
downward  to  engage  the  threads  on 
the  rotating  shaft.  If  units  are 
sufficiently  light,  they  can  rest  di¬ 
rectly  on  the  bench  and  slide  along 
it,  without  casters. 


ELECTRICAL  CONNECTORS 


Hook  ior  coBToyor  Is  snoppsd  oTsr  ons 
boll  castor  wbra  pollots  aro  In  uso  on 
assombly  Uns 


Hot-Blade  Wire-Slripper 

When  rubber  insulation  on  wires 
cannot  be  stripped  conventionally, 
production  men  at  RCA  Victor’s 
Camden  plant  use  a  wire  burner 
made  by  Ideal  Industries  for  burn¬ 
ing  through  the  insulation.  The 
wire  to  be  stripped  is  inserted  be¬ 
tween  two  current-heated  steel- 


The  following  features  ^ 

at  our  "QRE”  Connectors  have 
found  wide  acceptance  in  the 
electronic  indust^: 

QUICK  DISCONNKTINO.  The  separately 
spring  loaded  contacts  used  in  these 
connectors  eliminate  the  annoying  pry¬ 
ing  and  pulling  ne<‘essary  when  sepa¬ 
rating  ordinary  multi-contact  connec¬ 
tors.  Forcing,  which  frequently  results 
in  serious  damage,  is  eliminated  and 
special  levers  are  not  required. 

SilF-AUONiNO.  Heavy  pilots  land  indi¬ 
vidually  floating  contacts  insure  self¬ 
alignment  and  provide  positive  polar¬ 
ization. 

■AYONn  LOCKiNO  GUIDE  SINS  (if  speci¬ 
fied)  are  knob  or  lever  actuated.  TTiey 
eliminate  accidental  disengagement. 

MONOM.OC*  CONSTRUCTION  reduces  dust 
and  moisture  accumulation. 


ORE  4-S  Rk*b«wI*  ore  t-S  Pbg 

MOIOEO  MELAMINE  ROOIES  provide  me¬ 
chanical  strength  as  well  as  high  arc 
and  dielectric  resistance. 

CONTACTS  (#UAWO)  are  precision  ma¬ 
chined  from  brass  for  pin  contacts 
and  from  phosphor  bronze  for  socket 
contacts.  They  are  gold  flashed  over 
silver  plate  to  provide  consistent  low 
contact  resistance,  reduce  corrosion 
and  to  aid  in  soldering. 


WINCHESTER 

ELECTRONICS 

INCORPORATED 


GLENBROOK,  CONN.,  U.S.A. 


WRITE  OR  WIRE  TODAY  FOR  FULL  DETAILS 
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for  NEW  PRODUCTS 


THI  FINIST  IICMT  SPRINGS  AND  WIRIfORMS  OF  IVtRY  TYPf  AND  MATFRIAl 


REXOLITE 


tter 

WSU'-M'O'* 

c _  ' 


SPRINGS,  COILS 
i  AND 
WIREFORMS  J 


Raxelit*  1422  has  b**n  spaeificoUy 
dssignsd  and  dsvslopad  to  moot 
tho  growing  nood  ior  a  lightwoighl 
—  low  cost  U.  H.  F.  insulating 
matoriaL 

Roxolits  1422  is  aToilablo  ior  ins- 
modiato  dolivory  as  contorloss 
ground  rod  in  any  diamotor  up  to 
1".  Also  cast  in  larger  diamotor 
rods  and  shoots. 

MooU  IAN  P-77  and  MO-P-TTA  spoc- 
ifirations. 

Tho  unusual  chemical  inortnoso  emd 
physical  properties  of  RexoUto  1422 
allow  its  use  whore  other  materials 


Bring  your  spring  problems  to  us  and  be 
assured  of  unusual  assistance  and  guaranteed 
satisfaction  ...  for  Lewis  is  geared  to  design 
and  manufacture  springs,  coils  and  wireforms 
quickly,  economically  and  dependably. 

L»wh  offpre: 

•  Experienced  design  and  engineering  personnel 

•  Extensive  modern  facilities 

•  Unique  monufocturing  methods 

•  Skilled  production  workers 

•  Veteran  soles  engineering  representotives 


For  ete  is;  ceeeeetors,  cooilal  cea- 
eectors,  wowegeide.  aeteeeat,  leads 
esd  spacers,  spreaders  and  air 
woKsd  coil  supports,  ceil  forms, 


Call,  wire  or  write  to  have  a  Lewis  Spring 
Engineer  help  you  check  your  requirements, 
without  obligation. 


LEWIS  SPRING  &  MANUFACTURING  CO, 

26S«  W.  NORTH  AVE.,  CHICAGO  47.  ILL 


SPRINGS 


THE  BEX  COBPOBATION 

66  LANSDOWNE  street 


CAMBRIDGE  39.  MASS. 
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let  our  network  designers  help  you  solve  it! 


Whether  your  problem  deals  with  guided  missiles — aircraft — land  or 
sea  radar  equipments, General  Electric  application  and  design  engineers 
can  help  you  solve  it.  We’ve  designed  and  built  capacitor  networks 
for  every  type  of  pulse  radar  equipment  since  the  inception  of  radar. 

Take  service  life  for  example.  You  can  specify  a  service  life  of 
10,000  hours — or  just  60  seconds.  And  we’ll  deliver  pulse  networks 
to  match  your  requirements.  Here’s  why: 

Since  194-4  General  Electric  has  l>een  running  continuous  life 
tests  on  many  types  of  networks.  We’ve  established  life  limi¬ 
tations,  under  varying  conditions  of  temperature  and  vo  Itage, 
for  all  types  of  dielectrics,  bushings,  materials  for  coil  forms 
and  treating  processes. 

I.et  us  use  this  store  of  information  and  experience  to  solve  your 
capacitor  network  problems.  Your  inquiry  addressed  to  your  nearest 
Apparatus  Sales  Office,  or  to  Capacitor  Sales  Division,  General  Electric 
Company,  Hudson  Falls,  N.  Y.  will  receive  prompt  attention. 

General  Electric  Company,  Schenectady  5,  New  York. 


This  €urv«  from  octwol  lifo  tosts  of 

capacitor  notworiit  undor  pulsing  conditions 
in  o  radar  modulator.  Sorvico  lifo,  for  varying 
valuos  of  starts  at  2  tonths  of  ono  hour 
and  strotchos  out  to  somothing  ovor  40,000 
hours  (moro  thon  A'/z  yoors  of  continuous 
operation  at  full*ratod  voHogos.) 

H’t  just  ono  oxampio  of  actual  porformonco 
data  G'E  onginoors  uso  in  dosigning  copocitor 
notworfcs  for  tho  job  thoy  must  do. 


GENERAL 


ELECTRIC 
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PRODUCTION  TECHNIQUES  (cofltmMd) 


Uslnq  haot  to  (trip  rubb«r-coT(r(d  in- 
■ulatlon  Irani  wira.  Strippod  Iniulotion 
drops  into  drawer  bolow.  Rhoostats  per¬ 
mit  independent  control  ol  current 
through  each  heatinq  law 


High  qualify  components,  careful  design,  and  special  care  in 
manufacture  insure  the  quality  construction  that  Tektronix  users 
have  learned  to  expect.  The  sweep  section  of  the  Type  512  Oscil¬ 
loscope  pictured  above  illustrates  the  planning  and  workmanship 
that  help  make  this  instrument  a  top  performer  with  a  reputation 
for  trouble-free  service. 


•  Band  Pass — dc  to  2  me 


•  Sensitivity — 5  mv/cm 


maximum 


•  Sweeps — .3  sec/cm 
to  3  usec/cm 

II  sec/cm  or  3  sec/cm 
available  on  special  order/ 


Ideal  for  projects  requiring  high  sensitivity,  slow  sweeps,  and 
single,  triggered  sweeps,  the  Type  512  is  also  regarded  as  an 
excellent  general  purpose  oscilloscope.  Features  like  accurate 
sweep  time  and  amplitude  measuring  facilities,  differential  ver¬ 
tical  amplifier,  automatic  carrier  type'  blanking  permitting  the  use 
of  very  slow  triggered  sweeps,  and  regulation  of  all  dc  voltages 
make  the  Type  512  the  preferred  oscilloscope  for  all  work  within 
its  sweep  and  frequency  capabilities. 

Tektronix  Type  512  Cathode-Ray  Oscilloscope 
$950.00  f.o.b.  Portland,  Oregon 
COMPLETE  SPECIFICATIONS  ON  REQUEST 


TEKTRONIX,  Ince 


copper  alloy  jaws  until  an  adjust¬ 
able  back-stop  is  touched  by  the 
wire.  A  foot  pedal  is  then  pressed, 
bringing  the  hot  jaws  together. 
Usual  time  to  cut  through  the  insu¬ 
lation  with  heat  is  less  than  1 
second.  The  wire  is  then  pulled  out 
while  jaws  are  still  closed,  stripping 
it  clean.  Heating  jaws  have  U- 
shaped  indentations  like  conven¬ 
tional  wire-stripping  blades,  elim¬ 
inating  need  to  rotate  wire  during 
heating. 


Twin-Lead  Connector 

As  FAST  as  any  fixture  for  connect¬ 
ing  300-ohm  twin-lead  line  to  screw- 
type  antenna  terminals  of  a  tele¬ 
vision  receiver  is  the  new  Tenna- 
Clip  made  by  Industrial  Television 
Inc.  in  Clifton,  N.  J.  During  align¬ 
ment  and  test  operations  on  a  re¬ 
ceiver  production  line,  an  operator 
can  connect  or  disconnect  the  an¬ 
tenna  just  as  fast  as  if  making  a 


P.  O.  Box  831 -A,  Portlanci  7,  Ore.  •  Cables:  Tektronix 


Clip  panniti  connecting  two  wires  to 
two  adjacent  terminoli  quickly 
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AMERICAN  SMELTING  AND  REFINING  COMPANY  •  120  BROADWAY,  NEW  YORK  5,  N.  Y. 
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Fur  any  soldering  job  that  demands  freedom  from  corrosion  and  conductive  flux 
residue  . . .  for  ease  of  working  and  unequalled  consistency  . . .  there  is  nothing  better 
than  Federated  Rosin  Gire  Solder. 

Elach  Rosin  Cure  Solder  composition  . . .  there  is  a  variety  for  different  purposes 
...  is  a  tin  and  lead  alloy  with  a  rosin  flux  that  is  effective  but  not  corrosive.  Because 
the  rosin  residue  is  chemically  inactive,  current  leakage  at  radio  and  television 
frequencies  is  prevented. 

Federated  Rosin  Core  Solder  is  a  quality  product  that  is  unsurpassed  for  the 
permanence  of  the  bond  it  produces . . .  for  the  consistently  easier  soldering  job  it 
does!  Look  for  it  in  1,  5,  20.  25,  and  50-puund  sizes  on  the  familiar  orange  and 
black  metal  spool.  Listed  by  Underwriters’  Laboratories  Inc. 


for  quality  products 


Cossor 

Double  Beam 

Precision 

Oscillographs 


Mod«t  1M5  0«nerml  Purpooe  liistnimeiit 

•  Double  beam  C.R.T..  flat  90  mm  ecreen. 

•  Time  baae  has  directly  calibrated  time  scale. 
15  microseconds  150  milliseconds  In  9 
rangea  Repetitive  or  trlfirered  operation, 
Internal  or  external  synch,  by  selection,  sup¬ 
pressed  fly-back,  calibration  waveform  pro> 
vlded. 

•  T1  Amplifier.  Response  7  mcs.  to  20  c.p.a  di¬ 
rectly  calibrated  voltace  scale  with  7  ranyes. 

•  T2  Amplifier.  100  Kcs.  to  20  c.p.a  directly 
calibrated  voltaye  scale  with  5  ranyes. 

•  All  necessary  circuitry  accessible  on  front  or 
side  panels. 

Model  1#40  Os<‘lll<^rapli  with  D.C.  AmpIMers 

•  Double  Beam  flat  face  C.H.T.  90  mm  dta. 

•  Time  base.  Directly  calibrated  time  scale,  re- 
8i>onse  160  microseconds  to  1.6  seconds  in  9 
ranyes.  Internal  or  external  synch.,  repeti¬ 
tive.  trlyyered  or  sinyte  stroke  T.B.  operation, 
by  selection. 

•  VI.  D.C.  Amplifier.  D.C.— 100  Kca.  with  di¬ 
rectly  calibrated  Y  shift  control.  Cain  900. 

•  Y2.  D.C.  Amplifier.  Calibrated  switch  attenu¬ 
ator  for  T2  .sensitivity.  Gain  26. 

•  Hearn  Triyyer  operation  facilltiea  off.  electri¬ 
cal  and  time  markiny.  mechanical  sources 
and  from  power  supply  or  push  button. 

•  All  necessary  circuitry  accessible  on  front  or 
side  panela 

.HUDRL  1037  (Portable).  A  yeneral  purpose 

double  beam  osciUoyraph.  Y1  amplifier  direct 

coupled.  Y2  amplifier  A.  C.  connected. 

Power  supply;  80-230  VOl.Tfl  INPt’T  AT  ANY 

FRBQtENC'Y  FROM  25  TO  2400  CYCLES. 

.MODKL  1128  —  Camera.  Manual  or  power 
driven. 

MODEL/  1429  ^  Motor  drive  for  camera. 

.MODEL/  1430  —  D.  C.  amplifier.  (TroUeys  and 
usual  accessories  available.) 


Zirconium  Hydride  applied  by  spraying  or 
cataphoretic  precipitation  presents  the 
advantage  oi  protecting  the  Zirconium 
against  oxidation  at  lower  temperatures  during 
seal-in  or  exhaust.  Fired  in  vacuum,  at  higher 
temperatures  its  hydrogen  is  completely  given  oil 
reducing  all  traces  oi  adsorbed  oxygen  and  other 
impurities.  Particle  size  100% -325  sub-seive,  overage 
particle  5±:1  micron,  80%  oi  material  3±1  micron. 
Relatively  inert.  Zirconium  Hydride  is  shipped  dry. 
May  be  suspended  in  commonly  accepted  binders 
such  as  cellulose-acetate  and  pyroxylin  resins. 


STANDARD 


Vacuo  Junctions 

(Thermocouples) 

Best  Products. 

U.H.F.  Types  —  5  MA.  to 
1000  MA. 

Standard  Types  —  1.26/ 
MA.  to  1000  MA.  < 


Zirconium  metal  powder,  iinely  divided,  may  be 
sprayed  ior  coating  tube  parts,  suspended  in 
temporary  binders  such  os  nitro  cellulose 
dissolved  in  amyl  acetate. — Shipped  wet. 


For  more  complete  details,  request  Bulletins  700A 
and  701 A  or  submit  your  problem  for  the  reconunendations 
oi  our  research  and  engineering  deportments. 


Wires  and  Cables 

**A  full  ranye  of  **Sterltny"  wires  and  cables 
for  Television  Includiny  coaxials  and  TV 
camera  cables.  Radio  and  Communications 
and  Multi-conductor  cables,  also  insulated 
power  wires  and  electrical  cablea'* 

All  above  products  available 
from  stocks  or  for  early  delivery 
without  priority  ratings  or  allo¬ 
cations. 


ffcc  Veer  Johbrr  or  tttUe  f»r 
nmplete  deecrfstfre  (ilerelsre 


3S0  Fifth  Avenue 


BEVERLY 


MASS. 
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THE  WAKES  . . .  of  more  and  more  vessels 

churn  over  water  accurately  Kanned  by  Edo  sonar. 

A  major  electronic  development  in  underwater  detection 
equipment,  Edo  sonar  will  measure  depths  over  far  greater 
ranges  with  accuracy,  clarity  and  legibility 
never  before  achieved. 

Because  of  such  development  work  in  its  electronics 
laborotories,  Edo  has  become  a  major  supplier  of 
sonar  equipments  for  the  United  States  Navy. 


If  so,  you'll  be  well  repaid  by  getting  the 
facts  on  a  speciai  group  of  Pure  Ferric 
Oxides,  deveioped  by  Wiiiiams  and  nuinu- 
factured  especiaiiy  for  this  purpose. 

Williams  Ferric  Oxides  analyze  better  than 
99%  FejOa.  They  contain  a  minimxun  of 
impurities.  They  are  available  in  a  broad 
range  of  particle  sizes  and  shapes.  Among 
them,  we’re  certain  you’ll  find  one  that’s 
"just  right’’  for  your  requirements.  The 
proper  application  of  Ferric  Oxides  to  the 
manufacture  of  Ferrites  is  our  specialty.  So 
write  today,  stating  your  requirements. 
We’ll  gladly  send  samples  for  test.  Chances 
are  good  that  our  Ferric  Oxide  "Know 
How’’  can  save  you  considerable  time  and 
money.  Address  Department  25,  C.  K. 
Williams  &  Co.,  E^ton,  Pennsylvania. 


PRODUCTION  TECHNIQUES  (contiiiwd) 

single  clip  connection.  Metal  jaws 
are  attached  to  a  spring-type 
clothespin  and  each  jaw  is  con¬ 
nected  to  one  of  the  twin-lead  con¬ 
ductors. 


.Assembly-Line 

Merry-GEP-Rounds 

A  SMALL  angle-mounted  turntable 
speeds  assembling  and  soldering  of 
parts  on  ten  pairs  of  sockets  at  a 
time  during  production  of  X-ray 
diffraction  instruments  at  the 
Mount  Vernon,  N.  Y.  plant  of  North 
American  Philips  Co. 

Ten  pairs  of  inverted  tube  bases 
are  screwed  to  individually  rotat¬ 
able  wood  discs  on  the  all-wood 
rotating  turntable  to  serve  as  hold¬ 
ers  for  the  sockets.  Mounting  and 
soldering  of  small  parts  and  short 
leads  has  proved  much  easier  when 
done  before  the  sockets  are  riveted 
in  place  deep  in  a  crowded  chassis. 
Errors  are  cut  to  a  minimum  by 
adding  the  same  part  or  lead  to 
each  of  the  ten  subassemblies  in 
turn  as  the  platform  is  turned. 

Cabinet  Merry-Go-Round 

I  A  large  four-position  turntable 
holds  four  console  television  cabi¬ 
nets  at  convenient  working  height 
I  for  installation  of  speakers  and  loop 
I  antennas  at  the  Brooklyn  plant  of 
I  CBS-Colubia.  Fastened  on  top  of 
I  the  table  at  each  position  is  a  rec¬ 
tangular  frame  of  2-by-4’s  covered 
with  several  thicknesses  of  sponge 


COLORS  &  PIGMENTS 


C.  K.  WILLIAMS  &  CO. 

Easton,  Fa.  •  Cast  St.  Louis,  III.  •  Emeryville,  Cal. 


Subasiembly  nierr7.0o.rouiid  el*  Notlli 
American  Philips  Co.  holds  tea  pairs  oi 
sockets.  Each  pair  is  on  a  plroled  wood 
disc  Qiat  con  olso  be  tamed 
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STEATITE 
INSULATION 

FULL-FLOATING 
CONTACTS 


^  SectionaliziRg^ 
f  Circuits 


SIML  LTANEOl  S  cuiitafl  uf  any  number  of  leads  can  lie  made  or  broken  by  use 
of  Lapp  Plug-and-Receptaele  units,  for  panel-rack  assembly  or  other  section- 
alized  circuits.  Insulation  is  Steatite,  the  low-loss  ceramic  which  is  non-carboniz¬ 
ing,  even  when  humidity,  moisture  or  contamination  sets  up  a  leakage  path.  The 
unit  shown  aliove  proviiles  twelve  contacts,  rated  for  operation  at  2.5Kv  peak 
terminal-to-terminal,  1.5Kv  |>eak  terniinal-to-ground,  25  amps  at  60cps.  All  con¬ 
tacts  are  silver-plated;  terminals  are  tinned  for  soldering.  Polarizing  guide  pins 
assure  positive  alignment. Write  for  specifications  of  this  and  other  available  units, 
or  engineering  recommendations  for  special  units  for  your  product. 

Lapp  Insulator  Company,  Inc.,  LeRoy,  New  York 
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STODDART  AIRCRAFT  RADIO  CO. 

bbUU  SANTA  MONICA  BLVD.,  HOLLYAOOD  38,  CALIFORNIA 
'-l.lU.de  929M 


ro  YOU*  sfionanow 


Bird’s  engineering  staff  has  the 
answers  to  your  Jewel  Bearing 
needs.  Jewels  of  any  size  can  be 
furnished  to  exact  tolerances  . .  . 
either  unset  or  set  in  screws  or 
bushings  of  your  design,  ready  for 
assembly  into  your  product  without 
further  inspection.  Shown  below  are 
just  two  of  the  many  types  of  Jewel 
Bearings  —  precision  mannfactured 
by  Bird  —  outlining  dimensions 
needed  for  ordering.  A  simple  sketch 
incorporating  these  specifications 
will  help  us  to  furnish  . . .  more 
quickly  .  .  .  more  accurately,  a 
quotation  and  delivery  of  the  right 
Jewel  Bearing  to  help  you  build 
quality  into  your  product. 
Performance  proved  for  precision 
and  long  life. 


MEASURING  EQUIPMENT 

Complete  Frequency  Coverage  — 14  kc  to  lOOOmc/ 


14kc  to  250kc 

Commercial  Equivalent  of 
AN/URM-6. 

Very  low  frequencies. 


ISOkc  to  25mc 

Commercial  Equivalent  of  AN/PRM-1. 
Self-contained  batteries.  A.C.  supply 
optional.  Includes  standard  broadcast 
band,  radio  range,  WWV,  and  commun¬ 
ications  frequencies. 


Outside  diameter 


Thiclinast 


Sapphire 


Polish  hole  Polish  feces 
Specify  tolerances 


1 5mc  to  400nnc 

Commercial  Equivalent  of 
TS-587/U. 

Frequency  range  includes 
FM  and  TV  Bands. 


Outside  diameter* 


Radius 


375mc  to  lOOOmc 

Commercial  Equivalent 

AN/URM-17. 

Frequency  range  includes  Citizens  ^  s?’' 

Band  and  UHF  color  TV  Band.  i 

These  instruments  comply  with  test  equipment  requirements  of 
such  radio  interference  specifications  as  JAN- 1 -2250,  ASA  C63.2, 
16E4(SHIPS),  AN-l-24a,  AN-l-42,  AN-l-27a  MIL-l-6722  and  others. 


Thickness 


Sapphire  or  glass  Polish  faces 
Specify  tolerances 

The  engineering  staff  of  the  Bird 
Company  is  at  your  service  for  all 
small  b^ing  problems. 

Srrvtns  i^duMIrj  with  /ma  JawaU  tittcm  l9tS 


f  c/£/ia7a^/.cyi^ Si  co.,  inc. 

Smpphirr  and  glaia  Jewell  •  Preeiiion  gtaii  grinding 
Ferritm  prechion  productt  #  Suppkirm  $tylil 

1  Spruce  Street,  Waltham  54,  Mass. 
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SKItnD  tOUMD 


STYIE  AND  QUALITY  AT  StOKdetnd  COST 


iAYTHM 


STANDARD  CONTROL  KNOBS 


^xce//^C0  in 

Choose  control  knobs  for  your  finest  electrical 
or  electronic  equipment  from  this  complete 
family  of  sizes  ana  functional  types.  You  get 
integrated  design  and  distinctive  styling  .  .  . 
without  the  high  cost  of  custom  tooling.  Made 
of  tough,  durable  “Tenite  II”  (cellulose  ace¬ 
tate  butyrate),  injection  molded  with  anodized 
aluminum  inserts  and  dual  setscrews.  Black 


knobs  available  with  high  gloss  “mirror” 
finish  for  commercial  applications  or  non- 
reflecting  “matte"  finish  for  government  equip¬ 
ments.  Manufacturers  interested  in  colored 
knobs  are  invited  to  submit  their  requirements 
for  quotation. 

Write  For  Complete  Injormation 
Address  Dept.  6470  KA 


ROUND 


RAYTHEON  MANUFACTURING  COMPANY 

l^l^•l•t  Mm  Divitiaa  •  WaMHrai  S4,  Mats. 


INTII 


CRANK 


DIAL  SKMTID  ROUND 

DISTRICT  OFFICES:  ROSTON,  NEW  YORK,  CLEVELAND,  CHICAGO,  NEW  ORLEANS,  LOS  ANGUES  (WILMINGTON),  SAN  FRANCISCO,  SEATTLE 
INTERNATIONAL  DIVISION:  19  RECTOR  STREET,  N.  Y.  C. 
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SKIRTID  ROINTIR 


edwin  i.  gothmon  I  to.,  inc. 

15  s.  throop  St.  Chicago  7. .  CH  3-1600 
•It*  •nka,  ln«an«  .  .u.„. 


Msrrr-qo-rouad  astambly  oi  •lactronic  countan  at  Pottar  Instrumant  Co. 
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PRODUCTION  TECHNIQUES  (coatiauad) 


I  Cabinat  marry-qo-round  usad  in  placa  oi 
I  conaayor  Una  at  CBS-Columbia  whan 
only  a  iaw  cabinat  oparotiona  ara 
naadad 

rubber,  to  protect  the  finish  when 
the  cabinet  is  handled  upside-down. 
Three  positions  serve  for  three  dif¬ 
ferent  series  of  assembly  opera¬ 
tions,  and  the  fourth  position 
serves  for  loadinjr  and  unloading 
the  cabinets. 

The  cabinet  turntable  is  con¬ 
structed  from  wood,  with  a  verti¬ 
cally  mounted  pipe  serving  as  pivot. 
Eight  fixed  rubber-wheel  casters 
mounted  on  a  four-foot  diameter 
under  the  turntable  roll  on  the  ply¬ 
wood  sub-table  to  take  the  weight 
of  the  merry-go-round. 

Counter  Merry-Go-Round 

Plug-in  electronic  counter  units 
are  a.ssembled  seven  at  a  time  on 


a  half-inch  plywood  merry-go-round 
in  the  Great  Neck,  Long  Island 
plant  of  Potter  Instrument  Co. 
Mating  sockets  for  the  plug-in 
terminals  are  mounted  on  wood 
strips  that  are  hinged  to  the  turn¬ 
table,  to  serve  as  holding  fixtures 
for  the  chassis  units  and  still  per¬ 
mit  turning  over  the  chassis  units 
quickly  for  work  on  the  opposite 
side. 

The  projecting  shaft  of  the  turn¬ 
table  is  a  convenient  holder  for 
solder  and  wire  spools.  As  in  all 
merry-go-round  assembly  work,  the 
.same  short  cycle  of  operations  is 
performed  on  each  chassis  in  turn 
as  the  table  is  spun  around,  to  take 
advantage  of  accuracy  and  speed 
gained  through  repetition  of  simple 
operations. 

Pass-Alung  Merry-Go-Round 

A  merry-go-round  assembly  line 
is  used  by  the  Crosley  Division  of 
Avco  Mfg.  Corp.  to  maintain  qual¬ 
ity  during  excessively  long  operator 
cycles  involved  in  low-quantity  pro¬ 
duction  of  complicated  electronic 
equipment.  Chassis  wiring  opera¬ 
tions  are  broken  down  to  approxi¬ 
mately  one-minute  cycles  and  the 
work  for  each  such  cycle  is  listed  on 
a  3  by  5-inch  card. 

Operators  sit  on  both  sides  of  a 
long  work  table  having  raingutter- 
type  parts  trays  down  the  full 
length  of  each  side.  The  chassis 


9uthman 

Coils 

for  those  who  put  QUALITY  first! 


Your  sealed  assemblies  can  be 
kept  ulUOJllljil  with 


CERAMIC  &  MANUFACTURING  COMPANY 

Latrobe,  Pennsylvania 
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FULL  RANGE  OF  MIL-T-27 

TRnnSFORmERS 

AVEOUFOtS 

COMF'OMEHTS 

assembhes 


HERMETICALLY 
SEALED  UNITS 


NYT  hermetically  sealed  trans* 
formers  are  available  in  all  stand* 
ard  sizes  to  meet  MIL*T*27  speci* 
fications,  and  especially  designed 
constructions  for  a  wide  variety  of 
military  as  weH  as  civilian  applica* 
tions.  Designed  and  built  to  meet 
the  most  exacting  specifications. 
Production  facilities  for  quantity 
production  of  all  sizes. 


the  HORNET 

HORNET  transformers,  pioneered 
by  NYT,  are  of  open  type  construe* 
tion,  utilizing  Class  H  insulating 
materials.  Approximately  one* 
fourth  the  size  and  weight  of  com* 
parable  Class  A  units.  Filament 
and  plate  supply  transformers  and 
chokes.  Units  can  be  designed  for 
ambients  up  to  190  deg.  C.,  alti* 
tudes  up  to  60,000  feet;  power 
ratings  from  2VA  to  SKY A. 


nents  you  require, 
can  supply  them.  We  man¬ 
ufacture  rigid  and  flexible 
guides,  combinations  of 
the  two,  and  any  required 
component  parts.  As  an 
A-N  approved  source,  our 
engineering  and  testing 
facilities  are  always  avail¬ 
able  for  the  development 
of  new  designs.  Write  us. 


POWER,  AUDIO,  FILAMENT 
and  PLATE  TRANSFORMERS  ^  \ 
REAaORS  •  FILTERS  •  CHOKES  ^  S 

TV*  RADIO ‘ELECTRONICS  V 

EngfnMring  and  development  facilities 


NEW  YORK 

TRANSFORMER  CO.,  INC. 

ALPHA,  NEW  JEP  SEY 


SEND  FOR  THIS 
NEW  BULLETIN 

Conuios  complete  wave* 
guide  specifications,  ioclud* 
ing  mstefials,  dimensions 
and  recommended  operet* 
ing  ranges  for  all  types. 


Titeflex,  Inc 


1  S24  Frelingliuysen  Av#.«  Nework  5,  New  Jersey 
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Wh.,  kind  of  men  are  the  25(X)  twientists  and  engineers  of 
Bell  Telephone  Laboratories? 

They  are  men  of  many  types,  yet  they  work  well  together,  for 
all  have  good  minds  as  a  foundation,  years  of  study  in  the  funda¬ 
mentals  of  their  science  and  in  the  methods  of  research  and  design. 
Vital,  too,  is  their  teamwork  —  for  without  the  co-operation  of  many 
individuals  the  products  of  research  and  development  could  never 
l»e  perfected. 

.Above  all  else  these  men  have  “the  spirit  to  adventure,  the 
wit  to  question,  and  the  wisdom  to  accept  and  use.” 

Such  men  can  develop  the  world’s  finest  telephone  systems  — 
and  have  done  so. 

Perhaps  there  is  a  place  among  them  for  you.  Write  the  Employ¬ 
ment  Director,  Bell  Telephone  Lalmratories,  New  York  14. 


BELL  TELEPHONE  LABORATORIES 


•  EXPLORING  AND  INVENTING,  DEVISING  AND  PERFECTING  FOR 
CONTINUED  IMPROVEMENTS  AND  ECONOMIES  IN  TELEPHONE  SERVICE 


90902 


90905 


PRODUrriON  TECHNIQUES 


(cantimMd) 


Marry-QO-round  pOM-along  ouambly  lia*  u«»d  by  Croday.  Each  chaisU  goas 
down  on*  lido  oi  lablo,  acrou  and,  up  othar  aide,  aciou  and.  than  around  again 
aa  many  tlmaa  oa  nacoaaary  to  complato  all  the  one-minuta  cyclea  oi  work 


a  load  of  50  riveted  chassis  units 
from  subassembly  is  fed  to  operator 
No.  1.  She  does  operation  No.  1 
on  each  chassis  and  slides  it  on  to 
the  next  operator  for  the  next  one- 
minute  cycle  of  work.  Fifty  minutes 
later  the  merry-go-round  assembly 
line  is  full  and  operator  No.  20  is 
finishing  operation  No.  20  on 
chassis  No.  1,  whereas  operator  No. 
1  is  finishing  her  work  on  the  50th 
and  last  chassis  of  the  run.  When 


transformers,  coils  and  riveted 
parts  already  mounted.  Each  chas¬ 
sis  is  on  a  fixture  that  holds  it  at 
an  angle  facing  the  operator  and 
permits  easy  sliding  on  the  table. 

Operation  of  the  merry-go-round 
is  best  illustrated  by  a  specific  ex¬ 
ample.  Assume  that  fifty  units  are 
to  be  produced  and  20  operators  are 
available.  At  one-minute  intervals, 


90900  Series 

Cathode  Hay  Osciffoscopes 

riw  N«.  *0*02.  Ne.  90903  and  Na.  90909  Rack 
OmMImcopm,  for  two,  Hiroo  ond  Avo  inck 
hiboc,  rotpocttvoly,  oro  kioxponslvo  botk  miH 
comprisiog  powor  topply,  briiltoncy  and  contor* 
ing  controlft,  safoty  footw^t,  mognotic  UiMding, 
•wHchot,  otc.  As  o  (ronsmMor  monitor,  no  odcM* 
tionol  oqwipmont  or  occottoriot  oro  roqolrod.  Tho 
woH*linown  Iropotoidol  monitoring  p attorns  oro 
socorod  by  fooding  modolotod  corrior  voHogo 
from  o  pickop  loop  dboctly  to  vortical  plotos  of 
tbo  cotbodo  ray  tyW  ond  owdio  modwiating  volt- 
ago  to  horixontol  plotos.  iy  tho  addition  of  soch 
vnits  as  swoops,  pviso  gonorators,  amplifiors, 
sorvo  svroops,  otc.,  aU  of  which  can  bo  con- 
voniontly  ond  nootiy  consirwctod  on  companion 
rack  ponots,  tho  original  bosk  'scopo  wnH  may  bo 
oxpondod  to  sorvo  any  concoivoblo  indostriol  or 
lolmrotoiy  application. 


JAMES  MILLEN 
MFG.  CO.,  INC. 


MAIN  OFFICE  AND  FACTORlT-i 

MALDEN 

MASSACHUSETTS 


S«U-Mrric«  parU  lupply  cart  uMd  in  coniunction  with  Crotlay  marry-go-round 
production  lino.  Cart  is  loaded  in  otockroom  orith  guontitlM  to  match  oinglo  doy'i 
production,  giving  close  control  oi  material.  Each  operator  takes  from  the  cart  the 
indlTiduol  illlad  troys  she  will  need,  and  places  them  in  the  raingutter-typo  holder 
that  runs  the  full  length  oi  the  work  table.  Ball^astar  chassis  lacks  are  used  on 
this  particular  line 
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No  ttripping  proMein* 
Cclenamel  Film  re* 
moved  when  dipped  in 
solder.  Large  economies 
effected  in  your  pro¬ 
duction. 


B«kl«n  Manufacturing  Company 
4629  W.Van  Buron  StraM 
Chicago  44.  llUnoia 
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NfPPfRHJN  WNUE,  YONKERS  3  NEW  YORK 


4  GODWIN  AVE.  ARMORY  4-3366  PATERSON  1,  N.  J 


RATE 

GENERATORS 


Use 

SLYER 


ALNKO 

MOTORS 

ELECTRONIC 

REUYS 


For  extraordinary 
oloctrkal  portormanco 


THI  SUPBIMI  SlUtH 
AND  CONTACT  MATHIAl 


SPEED 

CONTROLS 

AMPLIFIERS 

POSITION 

SERVOS 

D.C.  MOTORS 

VELOCITY 

SERVOS 


•  for  hiQh  curroef 
dofifity 


•  mmimufvi  woor 


•  low  cowtcKt  dro^ 


•  low  oloctricol  noise 


•  solf«luprl<celofi 


97  Logan  Street,  Springfield  2,  Massachusetts 
TIMERS  AND  CHRONO-TACHOMETERS 
LABORATORY  PANELS 


PROGRAM  CLOCK  SYSTEMS 


PIPELINE  ANALYZERS 


YOU  ARE  imomm  m 

[  ‘THE  MOST  Accurate  and  MOST  Roaged 

=[[  TIME-MEASURING  iHSmUMMir  W  OtNIUliVaE 

SMN  D  fl 


it’s  Them  ^  in  Hw 
the  Heart  of 

Uncanny  MM 
P  e  rf 0 1 11  id'lKv  js; "  ‘ : 


$(7 


Educ^oiM^ 

Inst^He^^ 

Ir^sin^ 

Leboratori*! 

A«^oe  ij 
Atttonfbth^^ 


Available 
in  1 2  Models 

Menu  oily  and 
flettricolly 
Operated 


Portable  Coses 
or 

Panel  Mounting 

• 

Optional 
Changes  to 
Conform  to 
Custom, ers’ 
Requirimenls 


N  Pettetewm 

Hundreds  af  OKiit 
INUISTRUa 
Clanifleaflens 


let  our  fcgiiteeie 
help  /ou  wfth 
Your  Speeiof 
Problems 
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MACHINE  SCREWS  AND  SPECIAL  FASTENERS  ARE  OUR  BUSINESS 


(cMtifiiltd) 


PRODUCTION  TICHNIQUCS 


the  line  is  starting,  some  operators 
are  idle  or  doing  other  work  until 
the  first  chassis  reaches  them,  just 
as  in  any  other  sequential  assem¬ 
bly  line. 

Operator  No.  1  now  changes  to 
the  work  card  for  operation  No.  21 
and  performs  the  specified  new 
operations  as  Operator  No.  20 
passes  the  50  units  to  her  across  the 
table  one  by  one  for  their  second 
trip  around  the  table.  This  pro¬ 
cedure  is  continued  until  all  work 
has  been  performed  on  all  50  units. 
If  it  is  desired  to  continue  produc¬ 
tion  beyond  50  units,  a  new  chassis 
may  be  fed  into  the  line  as  each 
completed  chassis  is  removed  from 
the  last  line  position. 

Since  the  operations  are  simple 
and  are  printed  on  cards  passed  out 
by  instructors  each  time  a  merry- 
go-round  line  is  started,  the  line  can 
operate  with  less  than  20  girls 
whenever  there  are  absentees.  With 
50  units  on  the  table  once  the  line 
is  full,  one  or  more  units  are  be¬ 
tween  operators  to  even  out  the 
cycle  of  work. 

Advantages  of  the  technique  in¬ 
clude  shorter  training  time  for  each 
operator,  easing  of  absentee  prob¬ 
lem  and  faster  improvement  in 
quality  and  output  when  starting 
a  new  production  line.  These  ad¬ 
vantages  in  turn  give  lower  produc¬ 
tion  costs,  easier  line  balance,  im¬ 
proved  quality  and  reduced  scrap. 


By  dimeniioning  and  naming  machin*  screws  as 
indicated,  you  avoid  misunderstanding,  cut  down 
on  drawing  changes  and  save  time  in  purchasing. 


Cleaning  Safety  Glass 

Safety-glass  windows  for  tele¬ 
vision  receivers  are  cleaned  with 
denatured  alcohol  while  the  glass  is 
resting  on  a  felt-covered  frame  over 
a  fluorescent  lamp,  to  highlight  all 
spots  and  smears  requiring  re¬ 
moval.  Fine  steel  wool  is  used 


COCK  SCREW 


HEXAGON  HEAD 
(«picl) 


HEXAGON  HEAD 
(triancd) 


THE  ri\UUI\L00lVL 

MANUFACTURING  COMPANY 


WIITI  FOR 
OM  CATALOG 


Saiaty  glass  rssts  on  isU-covstsd  iroms 
oi  light  bos  during  clooning 


26< 
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Generator 
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previdn  a  low  VSWR  Ironiition  bolwoon 
.  JO  ohm  unboloncod  to  300  bolonco 
trontinUilon  lino  ovor  o  froquoncy  rongo 
of  470  to  S90  i*c/>. 

■-  ,  ..U„  ji’  „ 


pornita  diroct 
mooturooionlt  of  noito  foclofi «  Klgk  at 
20  db  for  r-f  onpliflort  and  rocoivort 
oporofing  front  10  to  lOOOotc/t. 


it  o  high  OfF 
rroqvoncy  ' 

Motor  covortiif  tko 
bond  of  470  to  190  ■</«. 


WeSTlRN  SALtS  OffICl:  737  NO.  StWARD  STKCT,  HOLLYWOOD  3$.  CAUfOLtNIA 


Baiun 

Balance-Unbalonce  Transition 


sweep  frequency 


FREQUENCY 

RANGE: 

35  TO  900  ^ 

MEGACYCLES  H 

MINIMUM 

OUTPUT  VOLTAGE:  ■  J"; 

1  VOLT 

DIRECT  READING 
FREQUENCY  DIAL: 
CONTINUOUSLY  Wm 
VARIABLE  ^ 

OUTPUT 

IMPEDANCE: 

75  OHMS-BNC  ^ 
,  CONNECTOR 

• 

MINIMUM 
SWEEP  WIDTH 
ABOVE  60  MC/S: 

20  MC/S 


? - cr 

- D - C 

Nfli 

« 

5_ Q 

.  Se!r„  _Q _ c 

1  ^ 

^ he  T^pg!5^'^^^^ain#ntal  oscillator  which  can  be 
trequjw^.i)Ver  a  band  of  not  less  than  10  mc/s 
I  &  f^e'cehter  frequency  of  35  mc/s.  The  sweep  width 
*  • '  is  heater  than  20  me.  for  carrier  frequencies  above  60  mc/s. 
Output  is  continuously  variable  over  a  voltage  range 
of  10  microvolts  to  1  volt.  Internal  blanking  circuits 
provide  a  *true  zero”  base  line  for  an  oscilloscope  display. 

For  further  informofion  concerning  fhit  insfruntenf  and 

■  oddirional  UHF-VHF  equipment,  oddreis  inquiries  to 
Dept.  El,  or  visit  us  at  the  IRE  Show,  Booths  26S-269. 


C  DEVELOPMENT  COMPANY*  Inc 

55  JOHNSON  ST..  BROOKLYN  1,  N.  Y. 


w 


ENCINEER'S  MICROWAVE  KIT  . . .  saves  tiim  ond  money 
in  development  work.  Contoins  9  beryllium  topper,  jij- 
hardened  tircular  contott  rings  and  6  finger  contact  strips. 


HUkrO'Processed* 

Beryllium  Copper  Springs 

to  help  solve  your  radio-electronic  problems 


\q5jZ  ^'Vimiit''  ^ 


■  FINGER  CONTAO  STRIPS  ...  for  elec¬ 

■  CONTAQ  RINGS  .  .  .  standard-and 

tronic  equipment— cvailabie  in  o  vori- 

mode  to  order.  Truly  circular— to  in¬ 

ety  of  contours  without  tool  cost.  Length 

sure  equal  pressure  from  oil  fingers.  For 

—width — mounting  holes — and  finisli 

information  —  u'r//e  for  Bulletins 

optional.  For  information—  JF'nie 

C-52  and  D-52. 

for  Bulletin  B-}2. 

1 

coil  SPRINGS  ...  the  finest  ovoiloble 
combination  of  high  strength  and  uni* 
formity.  Mode  to  your  specifications. 


MINIATURE  SOCKH  AND  PLUG  BOARD 
CONTACTS . . .  produced  with  automatic 
tooling.  Pressure  on  plug  pins  ond  tab 
ductility  controlled  within  close  limits. 


ENGINEER'S  ASSORTMENT...  100  beryl- 
hum  copper  hetkal  compression  springs 
...  50  poirs— oil  different. 


Instrument  Speciolties  Company,  Inc. 


■  2S8  BERGEN  BOULEVARD,  LiniE  FALLS,  NEW  JERSEY 

UltphoH*  imit  fallt  4-0280 


Uhphant  IMU  fallt  4-0280  j 

*For  full  information  on  IS  Micro-Processed  •  ^ 

Springs — write  for  your  copy  of  Catalog  No.  7 — 

"Micro-Processed  Springs  of  Beryllium  Copper". 


ciistributors 
for  30  years 
of  radio  and 
electronic 
components  for 
all  your  needs 

ADIO 

IRE 

ELEVISION 


NEW  YORK  13,  N.Y. 

100  Sixth  Avenue 
WAIher  5-8883 

! 

NEWARK  2,  N.  J. 

24  Central  Avenue 
MArket  2-1661 

BOSTON  10,  MASS. 

1 10‘  Fedenl  Slrf  t 
HUbbard  2  7850 


eHe 


too  SIXTH  AVE 
lAOio  Witt  rtiivitiON.  inc. 
roe  CUSTOM  iaoio  and  rv  coMroNfNTS 
Custom  assemble  your  own  tiich  fidelity 
phono- radio -television  ensemble.  All 
famous  name  componenta  at  lowest  prieeo. 
Send  for  Free  hi-fi  eataloc  to  Dept.  E. 
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SUB-MINIATURE 
and  MINIATURE  TUBES 


SIAM 
PINTODE 
TYPE  StSI 


MINIATURE 
PENTODE 
TYPE  6AU6 


A  full  line  of  T-5*A  Rod 
T‘6Vt  miniacure  receiving 
and  special-purpose  tubes 
for  radio,  TV,  radar  and 
other  electronic  uses  to  be 
ready  soon.  Now  available, 
T-3  sub-miniature  types 
especially  designed  for 
military  applications. 


TRANSISTOR  AND 
ELECTRON  TUBE  RESEARCH 


M-ANODE 
RADIAL  REAM 
TUBE 

TYPE  S7S0 


A  separate  and  complete 
division  for  electron  tube 
research  and  development. 
Transistor  research  now 
under  way  is  leading  to  a 
new  highly  efficient  design 
for  this  important  new 
device.  Now  supplying  sub¬ 
miniatures,  radar  indica¬ 
tors,  radial  beam  tubes, 
secondary  emission  ampli¬ 
fiers  and  other  types  in 
pre-produaion  quantities. 


CATHODE  RAY  TUBES 


TV  PICTURE  TUBE 
TYPE  3IFP4A 


Cathode  ray  tubes  for  mili¬ 
tary  and  other  electronic 
applications  in  sizes  from 
3  to  27  inches.  Reaangular 
and  round  Videotron  tele¬ 
vision  picture  tubes  up  to 
27  inches.  Electrostatically 
and  electromagnetically 
defleaed  types. 


OCTAL  TYPE  RECEIVING 
AND  SPECIAL  PURPOSE  TUBES 


BEAM 

PENTODE 

TYPE 

AV60T 


An  extensive  line  of  G  and 
GT  series  receiving  tubes 
for  radio,  radar  and  televi¬ 
sion  equipments,  plus  spe¬ 
cial-purpose  electron  tubes 
for  non-communications 
use  and  low  power  trans- 


U.tubes 

for  MILITARY 
and  CIVILIAN  USE 


Reliable-Uniform  Performance 
Through  Continuing  Research 


RU66EDIZED  TUBES 

Tube  types  with  ruggedized  construc¬ 
tion  for  military  applications  and  other 
special  uses  now  available,  having 
charaaeristics  equivalent  to  the  regular 
types.  This  series,  which  now  includes 
5R4WGY,  6SA7WGT,  6SL7WGT  and 
6SN7WGT,  is  constantly  growing  as 
developments  in  process  are  completed. 


Send  for  complete  list  of  tubes  manufactured,  including  approved  JAN  types 


NATIONAL  UNION  RADIO  CORP. 

MAIN  OFFICE  350  SCOTLAND  RD  ,  ORANGE,  N.  J. 

RESEARCH  DIVISION  ORANGE,  N.  J.  •  PI  ANTS.  NEWARK,  N.  J.— HATBORO,  PA. 
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A  TIP  FROM  CHIEF  ENGINEER  FLEXY: 


PDOOUCTION  TECHNIQUES  (CMlMiwd) 

when  alcohol  is  inadequate.  The 
opening  is  cut  large  enough  for  the 
window  of  a  21-inch  rectangular 
tube,  and  the  glass  is  set  at  an  angle 
against  taped-on  guide  strips  when 
cleaning  smaller  pieces  of  glass. 
This  method  is  used  at  Emerson’s 
Jersey  City  plant. 


S.S.  wmt  fiaimu  s»ms 
CM  Mtu>  90U  mPMVe 
oesms  AM  uwa  costs 


Wire-Stripper  Keeps  Busy 

When  all  the  wire-stripping  ma¬ 
chines  in  his  department  were 
loaded  and  running  smoothly,  oper¬ 
ator  E.  J.  Pike  found  he  had  noth¬ 
ing  to  do.  From  him  came  the  sug¬ 
gestion  for  installing  a  solder  pot 


Most  electronic  equipment  contains  parts  and  circuit 
elements  which  require  adjustment  or  control  from 
remote  points.  \t'hether  the  distance  involved  is  a  few 
inches  or  50  feet  or  more,  S.  S.\^'hite  flexible  shafts 
should  be  considered  as  a  means  of  providing  the 
desired  control.  Here  are  four  reasons  why  — 


IMPROVED  CIRCUIT 
EFFICIENCY 


S.S. While  flexible  shafu  give  you  all  the 
freedom  you  need  in  locating  controlled 
elements  wherever  desired  to  satisfy  spare, 
wiring,  servicing  and  circuit  requirements. 
They’ll  bring  control  to  any  point  yon 
need  it 


S.S. White  flexible  shafts  simplify  the  job 
of  getting  a  desirable  grouping  of  the  con¬ 
trol  knobs  on  the  cabinet  or  Instrument 
panel.  They’ll  allow  you  to  place  the  con¬ 
trol  knobs  anywhere  regardless  of  how  the 
circuit  elements  are  arranged. 


Soldat  pot  near  wira-atrippinq  machine 
permita  tinning  wires  during  otherwise 
idle  operator  lime 


at  one  of  the  machines,  so  he  could 
twist  wire  ends  together  and  give 
them  a  solder  dip  while  keeping  one 
eye  on  the  machines.  This  idea  was 
given  a  Suggestion  Award  at  RCA 
Victor’s  Camden,  N.  J.  plant. 


S.S.White  flexible  shafts  are  supplied  in 
any  desired  length  ready  for  installation. 
A  simple  coupling  to  the  control  knob  and 
another  to  the  variable  element  is  all  you 
need.  No  alignment,  extra  parts,  or  special 
assembly  skill  is  required. 


S.S.White  remote  control  flexible  shafts 
are  especially  designed  for  this  service. 
Tuning  with  them  can  be  as  smooth  as  a 
direct  connection.  What’s  more,  they  won't 
slip,  wear  out  or  lose  their  sensitivity. 
They’re  good  for  the  life  of  the  equipment. 


Production  Testing  of 
Selenium  Cells 

By  C.  a.  Kottckman 

Chief  Engineer,  Belcon  Rectifier  Divieion 
Bogue  Electric  Mfg.  Co.,  Patereon,  N,  J. 

and  D.  H.  Ransom 

Director  of  Research  d  Development, 
Bogne  Electric  Mfg.  Co.,  Paterson,  N.  J 

Both  the  forward  and  reverse 
charEtcteristics  of  a  single  selenium 
rectifying  cell  can  be  measured 
simultaneously  in  15  seconds  with 
the  simple  yet  accurate  test  circuit 
show’n.  This  test  can  be  applied  to 
any  quantity  of  cells  during  a  daily 
production  run,  for  sorting  Etccord- 


Send  For  the  256-Page  Flexible  Shaft  Handbook 

It  has  full  authoritative  information  and  data  on  flexible  shaft  con¬ 
struction,  selection  and  application^^opy  sent  free  if  you  request  it 
on  your  business  letterhead  and  mention  your  position. 


Dept.  E,  iO  East  40th  St. 
NEW  YORK  16.  N.  Y. 


Wctlem  Dittricf  Office  *  Timet  Building,  long  Beach,  Colifomia 
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NEW  DEVELOPMENTS 


COMPONENTS  ANNOUNCED 
by  Hie  manufacturers  represented 
by  HAROLD  R.  ELLIS 


Special  Induction  Motors 

INDUCnON  MOTORS  CORP.'s  new 
miniature  AC  motors  have  unusually 
low  temperature  rises  and  ore  d^ 


signed  for  operation  from  —  6S'C  to  os 
high  as  -)-85°C  with  standard  A-type 
insulation.  Speciol  insulations  ore 
ovailable  for  much  higher  ambient 
temperatures.  Meeting  all  military 
specs,  the  series  includes  induction, 
synchronous,  non-synchronous,  60- 
cycie,  400-cycle,  variable-frequency, 
single-phase  and  polyphase  motors  in 
ratings  of  1/1000  HP  to  1/10  HP. 
These  anodized  aluminum  sealed 


Lowfd  powmr  input  end  heat  riee  girm 
higher  rpeed  and  air  output  rucuco  sIm. 


motors  feature  ruggedized  construc¬ 
tion,  ball  or  sleeve  beorings,  midget 
size  and  weight  for  given  HP  rating, 
and  protection  from  fungus  and 
humidity  extremes.  Applied  to  all 
types  of  radar,  timing,  fire  control, 
camera,  servo  and  automatic  devices, 
they  ore  also  used  on  IMC's  own 
blowers  and  fans  for  cooling  elec¬ 
tronic  tubes  and  assemblies.  The 
centrifugal  blowers  range  from  tiny 
IVa"  wheels  through  plastic  2",  2Vi" 
and  3"  units  on  up  to  large  metal- 
housed  types  providing  high  CFM 
and/or  high  pressiue.  Axial  fans 
are  available  in  similar  variety.  In¬ 
duction  Motors  Corp.,  55-15  37th 
Avenue,  Woodside,  N.  Y. 


Industrial  Solder  Pack 

H.  I.  ENTHOVEN  &  SONS  LTD.  elim¬ 
inate  waste  and  labor  in  the  issuing 
of  roughly-measured  honks  of  solder 
to  production  and  maintenonce  per¬ 
sonnel.  Their  accurately  precut 
lengths,  spooled  within  a  cylindrical 
shockproof  handle  labeled  with  alloy, 
core  and  gauge,  ore  compoctly  stored 
and  inventoried,  carried  in  tool  lots 
without  the  solder  becoming  dirty, 
knotted  or  entangled  with  tools,  and 
eliminate  innumerable  waste  ends. 
H.  I.  Enthoven  &  Sons  Ltd.,  c/o 
British  Electronic  Group,  366  Madison 
Avenue,  New  York  17,  N.  Y. 


Colored  Core  Solder 

H.  I.  ENTHOVEN  &  SON's  colored 
core  solders  expose  the  "sloppy"  wire- 
man  from  among  many  doing  the 
same  operation.  The  colored  core 
"Flashes"  ore  basically  the  Enthoven 
water-white  activated  rosin  core  Super¬ 
speed  solders  with  the  addition  of  a 
minute  amount  of  stable  dye  having 
no  effect  upon  the  wetting  action  for 
which  the  core  is  known.  No  extra 
charge  is  made  for  colored  cores.  As 
in  Superspeed,  the  multiple  fluted 


SupetMpeed'B  IJuf^d  core  bos  ^fofr  or«o  ol 
disp«rsioa  tboa  oil  coaipotfliro  brands. 

core's  extraordinarily  large  area  in 
contact  with  the  solder  metal  insures 
its  rapid  collapse,  permitting  lower 
soldering  temperatures  for  critical 
components  or  springs.  All  alloys, 
gauges  and  spool  sizes  of  this  non- 
corrosive,  non-hygroscopic  and  non- 
odbrous  solder  meet  both  military  and 
Federal  specs  (QQ-S-571b).  H.  J. 
Enthoven  &  Sons  Ltd.,  c/o  British 
Electronic  Group,  366  Madison  Ave¬ 
nue,  New  York  17,  N.  Y. 


SVi-woM  PSIOJ,  right,  Im  no  laign  thoa  giglm 
ol  pullod  rlco.  Tjrpo  MVJ,  eoolor,  i«  S-wo# 
•conojax  MiM0.  Typo  P530S,  toll.  Is  retod  at 
wolfs  to  ISMO  ohmM. 

Midget  Power  Resistors 

PAINTON  4  COMPANY'S  Type  P5101 
wound  resistor,  rated  at  5^  watts, 
is  now  available  for  unrestricted  ap¬ 
plications.  Values  range  from  1  to 
4700  ohms  in  tolerance  to  5% 
.01%/*C.  Also  announced  are 
Pednton's  Types  MVl,  P5306  and  high 
stability  deposited  carbon  resistors  of 
‘/i  to  2  watts,  in  tolerances  of  1%,  2% 
and  5%.  All  types  ore  available  in 
quick  delivery.  Painton  &  Company 
Ltd.,  366  Madison  Avenue,  New  York 
17,  N.  Y. 


Miaiotura  broadcast  romolo  coatrois  hare  U  U 
oad  10  steps,  wide  attenuation  ranger.  ft 


Miniature  Edgewise  Fader 

PAINTON  &  COMPANY  have  com¬ 
pressed  their  British  Broadcasting 
edgewise  fader  into  a  new  Type  EM 
for  limited  panel  spaces.  A  plug-in 
feature  permits  maintenance  without 
interrupting  facilities.  The  snap-open 
dust  cover  completely  exposes  the 
contact  studs.  Change  over  contacts 
operate  at  any  predetermined  position. 
Auxiliary  contacts  operate  at  both 
ends  of  the  wiper  travel.  Single  and 
double  assemblies  ore  suitable  for 
bridge  T  networks.  Painton  &  Com¬ 
pany  Ltd.,  366  Madison  Avenue.  New 
York  17,  N.  Y. 

SEE  THEM 
AT  BOOTH  244 

LR.E.  SHOW— MARCH  3^ 

HAROLD  R.  ELLIS.  Sales  Rep. 
366  Madison  Ave..  N.  Y.  17,  N.  Y. 
VAnderbUt  6-3417 
Area  Representatives  Wanted 
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CUBICLES  •  HOUSINGS  •  CABINETS 


NOW 

a  really  high-powered 


NEW! 

ENLARGED! 

REVISED! 


CONTROL  PANELS  &  DESKS 


Special  Offer  on  This 
Conplete  Up-to-Date  Set 

Save  S4.00I 

-  >  -  -  - -  -  -  - 


CUSTOM  BUILT 

ELECTRICAL  ENCLOSURES 


One  unit . . .  hundreds  ...  or  thousands,  in  any  shape  or  size. 
KIRK  &  BLUM  has  the  men,  equipment  and  experience  to 
fabricate  sheet  metal  enclosures  to  exacting  specifications. 
Put  our  45  years  of  experience  to  work  for  you  in  building 
custom  pans  and  assemblies  of  sheet  steel,  light  plate,  stain* 
less,  aluminum,  monel  and  other  alloys  in  gauges  to  H". 

Write  today  for  your  copy  of  the  latest  KIRK  &  BLUM 
Electrical  Enclosures  Catalog.  For  prompt  quotation,  send 
your  prints  to  The  KIRK  &  BLUM  MEG.  CO.,  3211  Forrer 
Street,  Cincinnati  9,  Ohio. 


5  velumM,  3,921  pofM, 

2,770  ilUstnitiMit 

Eaitnun’i  FoMiMusaTAU  e»  Vacvvm  Tvaaa,  Sr4 
Ed. 

Termmu't  Kjtvio  Exoiamiae.  Jrd  Ed. 

ETeritt’s  CouifoaicATioa  Eaaiaamaa,  Imd  Ed. 
Haad’i  Bioa-FaaainacT  MuaoaaMMrHk  tmd  Ed. 
Henner**  Rasio  Eaoiauiiaa  HAaawox.  M  Ed. 


■vwaw.niii  DMA  va..  am  w.  mmm  m..  a.T.c.  la 
8«ad  Eabio  Baoiaiaaiaa  Ubbait  fat  I*  dm' 
•nalaitloB  ae  appranl.  la  It  dm  I  wlS  laat 
St.  so.  Bins  faw  oeata  for  daUvarr,  and  tt.td  — a*t 
natu  tsast  la  ^d,  or  latam  booka  poattald.  (Wa 
par  dallraar  u  dm  pajaaet  aeatattalaa  dtfa 
aoopoo :  aaaa  raiaia  prlrllaita. ) 

(trim) 


Control  Datkt  o  Cubklot  o  lloctricol  Coblnota  ond  Incloturot 
Outdoor  nactricol  Incloturot  p  Inttrumont  Ronolt  o  Control  Fonolt 
Trontformor  Tonkt  o  Tott  Stondt  o  Sarltch  Coor  Howfingt  o  Louvro 


METAL  FABRICATION 


Mil 


BRASS  AND  COPPER  WIRE  CLOTH 


Wlien  you  need  Industrial  Wire  Cloth  or  Strainer  Cloth, 
your  nearest  Chase  Warehouse  is  the  place  to  inquire  for  it. 

Chase  Brass  and  Copper  Wire  Cloth  is  made  in  meshes 
from  No.  2  to  No.  100  and  in  varying  gauges  for  a  wide 
variety  of  industrial  uses.  The  mesh  is  uniform  and  the 
wires  double  crimped  to  keep  openings  square  and  true. 

One  of  the  23  Chase  Warehouses  or  the  four  Chase  Sales 
Ofhces  will  give  you  full  information  on  the  type  of  wire 
cloth  best  suited  for  your  production  problem.  Send  the 
coupon  below  for  free  Chase  book  describing  the  full  line 
of  Qiase  Brass  and  Copper  Wire  Cloth; 


I  Btmu  Jk 


ChoM  trwM  4  CoppT  C«.,  Dwpt.  IL3S2 
Watvrbury  30,  Conn. 

PUase  atnd  mt  your  FREE  hook  ««  Chase  Brass  &  Copper  Wirt  doth. 


ftlE  Choto  Book  litU  mosh, 
diomotor  of  wiro,  por  cont 
of  opon  oroo,  woighl  ond 
ofhor  important  data. 
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PRODUCTION  TECHNIQUES 


V,:  0-»ao-3OV 
0-C  RMCCS 
V,.  o-svo-c 
aoTH  ioloooa/v 
REVCME 
VOLTAGE 


LEAKAGE 

CURRENT 


0-nM* 

1 


6S*C  I, 
MOTRLATt-- 


G-2A0-C 

O-50A0-C 


FORWARD 
VOLTAGE  R 


AU1DTRAI6- 

FORWCR 


M226 


Tatt  circuit,  proposad  at  atandcud  ioi 
malalllc  racUiiat  Induatry 


ing  to  characteristics  as  well  as  for 
quality  control. 

The  circuit  tests  a  single  cell  for 
maximum  allowable  leakage  cur- 
I'ent  for  a  given  blocking  voltage, 
and  also  checks  the  maximum  allow¬ 
able  voltage  drop  for  the  current 
density  the  cell  is  processed  to  de¬ 
liver.  These  two  measured  values 
form  the  basis  for  an  acceptance  or 
rejection  test. 

Selenium  rectifier  SR  should 
have  a  leakage  current  of  less  than 
0.0005  ampere  per  sq  in.  of  actual 
rectifying  area  when  blocking  20 
volts  rms  per  cell.  This  rectifier 
should  pass  more  than  20  amperes 
continuously  in  the  conducting  di¬ 
rection  and  pass  40  amperes  or 
more  for  the  short  time  intervals 
necessary  to  make  a  test.  Twelve 
special  5.5-ampere  half-wave  cells, 
each  6"  x  6"  in  size,  met  this 
requirement. 

To  simulate  field  operational  con¬ 
ditions,  the  test  cell  should  be 
placed  on  a  hot-plate  maintained  at 
65  C  by  a  built-in  thermostat.  This 
enables  all  cells  to  be  tested  at  their 
minimum  forward  resistance  and 
eliminates  variations  in  ambient 
temperatures.  Series  load  resistor 
R,  used  to  establish  the  correct 
forward  current  value  for  the  test 
cell,  should  have  sufficient  resist¬ 
ance  range  and  wattage  rating  to 
handle  the  maximum  current  that 
the  largest  test  cell  is  capable  of 
passing  in  the  conducting  direction. 

To  make  a  measurement,  the  cell 
is  placed  on  the  hot-plate  with  the 
counter-electrode  alloy  surface  fac¬ 
ing  upward.  Connection  to  the 
alloy  surface  is  made  with  a  half- 
pound  brass  block  that  also  presses 
the  cell  into  intimate  physical  con- 


CI09 


C107 


Bright  plot*d  or  dull  block  finith.  TorminoU  to  cuttomor 
•poctficotion.  TKormottoft  shown  opproximotoly  ^  tiso. 


Stevens  Hermetically  Sealed  Thermostats — specially 
engineered  for  precision  control  of  devices  or  equipment 
subjected  to  dust,  moisture  or  corrosive  atmospheres — 
are  tightly,  permanendy  sealed  in  corrosion-resistant 
metal  cans.  Some  models  have  neoprene  covered  termi¬ 
nals.  Virtually  any  type  mounting  bracket  available. 

Stevens  Hermetically  Sealed  Thermostats  are  avail¬ 
able  in  two  basic  styles:  Type  M  bimetal  disc  for  high- 
current  circuits;  Type  C  bimetal  strip  for  low-current 
circuits,  or  for  use  in  conjunction  with  disc  types.  Boib 
models  feature  a  bimetal  thermal  element  that  eliminates 
artificial  cycling  or  life-sbortening  ''fitters." 

If  your  problem  involves  fast,  accurate  control  of 
temperature  under  rugged  atmospheric  conditions,  spec¬ 
ify  Stevens  Hermetically  Sealed  Thermostats — they  add 
to  the  life  and  sales  of  your  product. 

‘Stevens  also  makes  a  complete  line  of  standard  bimetal 
disc  and  strip  thermostats.  Write  for  data.  a  mw 

Typ«  M  lh*rmo(ta«  potantad;  Type  C,  patani  applwd  ter 


manufafturiag  (ompony,  inc. 

MANSFIELD,  OHIO 
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'Tcleoarc**  temp  tlectrode*  are  nicket  tubee  con* 
tauung  a  powered  core  mixture  of  87%  nr* 
conium-axide,  8.V0  nickeland4.8%  iron  oxide. 
lUuatratioH  ehowe  cut-away  of  new  electrode, 
and  cut-away  of  uoed  electrode  ekowing  the 
important  zirconium  cap  on  u'/bicA  the  arc 
iz  Btruck. 


as  bright 


as  the  sun 


electrodes 


Another  tough  metal  problem  solved  by  the  use  of  Nickel 


“Telcotfc”  lampe,  eaye  Weetem  Union  Telegraph 
Company  reeearch,  will  prompt  major  develop- 
mente  in  the  projection,  televieion,  photographic, 
Uthogrof^ic  and  photo  copying  induBtriee,  OBweU 
ae  in  the  medical  field.  They  operate  on  either 
AC  or  PC. 


Western  Union’s  open-air  “Telco- 
arc"  lamps  give  a  controlled,  con¬ 
centrated  spotlight  one-eighth  as 
bright  as  the  sun.  Yet  the  light 
is  produced  by  only  quarter-inch 
diameter  nickel  tube  zirconium 
electrodes. 

More  than  the  light,  the  most 
unique  fact  about  these  lamps  is 
the  exceptional  long  life  of  the 
electrodes.  In  open-air  at  650 
watts,  they  are  consumed  at  the 
rate  of  one  inch  in  100  hours. 

It  was  no  easy  task  to  develop 
these  electrodes.  First  the  engi¬ 
neers  had  to  find  a  metal  for  the 
outer  tube  to  hold  the  zirconium- 
oxide  filler — a  metal  that  did  not 
oxidize  readily. 

They  tested  a  wide  variety 
of  materials.  Then  they  tried 
Nickel! 

The  first  Nickel  tube  electrode 
showed  promise;  but  the  core 
gave  trouble.  A  poor  conductor 
when  cold,  it  had  to  be  heated 


through  the  nickel  outer  tube. 
Also,  a  fragile  oxide  bead  formed 
on  the  end  of  the  electrode.  These 
two  defects  indicated  the  need 
for  a  material  to  be  added  to  the 
zirconium-oxide,  in  order  to  make 
it  conductive  when  cold,  and  also 
to  bond  the  bead  and  filler  to  the 
nickel  tube. 

More  tests  were  made.  Finally, 
zirconium  metal  powder  was 
mixed  with  {)owdered  nickel  and 
pressed  into  the  tube.  When 
tested,  the  electrode  performed 
satisfactorily  and  did  not  pro¬ 
gressively  oxidize,  even  with  tem¬ 
peratures  as  high  as  6500°F. 

•  • 

Good  conductivity  and  resistance 
to  high  temperatures  make 


nickel  a  valuable  and  economical 
metal  for  use  in  electronics.  For 
example  ...  to  weld  tungsten  fila¬ 
ment  leads  . . .  and  leads  on  mini¬ 
ature  components. 

If  you  hove  a  special  design  problem,  it 
will  pay  you  to  consider  Inco  Nickel  Alloys. 
But  remember,  right  now  they  ore  on  ex¬ 
tended  delivery  because  so  much  is  taken 
for  defense.  Therefore,  ordering  well  in  ad¬ 
vance  of  your  production  schedule  will  im¬ 
prove  your  chances  of  getting  delivery  when 
you  need  it.  For  help  with  your  problem 
write  to  Inco's  Technical  Service  Dept.,  they 
will  be  glad  to  assist  you.  Also  ask  for  your 
free  copy  of  "66  Practical  Ideas  for  Metal 
Problems  in  Electrical  Products." 

MONElS  •  "r'S  MONEl  •  "K"®  MONEl 
"Kr'®  MONEl  •  "S"®  MONEl  •  NICKEl  •  LOW 
CARBON  NICKEl •OURANICKEl®*  INCONEL® 
INCONEL  "X"®  •  INCOlOY  *  •  NIMONICS 


Don*t  forget  Booth  ^33.  Thot'i  where  we'll  be  during  the 
I.R.E.  Show  ot  the  Grond  Centrol  Palace,  New  York  City, 
between  March  3rd  ond  6th.  Drop  oround  and  see  us. 

The  International  Nickel  Company,  Inc. 

67  Wall  Street,  New  York  5,  N.  Y. 
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Dow  Corning  4  oppKed  by  brmbing  to  AN  con* 
noctor  on  V.  H.  f.  Trommittor  /Rocoivor  oxctMdot 
moittvro  without  oppreciobic  chong*  in  romt* 
once  ocrots  proporly  noted  pin  ond  tockel 
connectiom. 


Arrows  show  where  Dow  Corning  4  m  used  on 
vorioble  inductonce  rollers  in  o  CoMins* 
Western  Electric  V.  H.  F.  Trommitter  'Receiver 
to  lubrkote,  minimize  resistonce  and  reduce 
leoiioge  losses. 


Photos  courtesy  Irorsiff  Internotiorsol  A 


More  water repeHent than  parafrm,  Dow 
Corning  4  Silicone  Compound  is  highly 
resistant  to  ovygen,  ozone  ond  deterio¬ 
ration  coused  by  corona  dischorge. 
^^XCtC  for  your  copy  oj 

our  new  booklet  on  Dow  Corning  4 
Compound.  Address  Department  BD 


Each  rocerding  aUmant  ii  a  cemplal*  unit,  fully  heuMd, 
whkh  can  bn  inclanlly  incartud  or  rumavud.  Racording 
ulumant  contain*  higlnintantity  cathod*-ray  tuba,  and 
both  AC  and  DC  amplifiar*.  Control  ponol  I*  locotod  oo 
outtid*  and. 

FOR  F^JRTHER  INFORMATION,  WRITE  FOR 
BULLETIN  2  G1-G 


The  Nontnelting  Silicone  Insulating 
□nd  Waterproofing  Compound  that 
is  stable  from —70  to  over  400  F. 


Meets 

Requirements 
of  AN-C-128a  W 


NEW  HIGHS  IN  RESOLUTION  are  obtained  by  this  new 
oscillograph  because  of  its  unusually  HIGH  FREQUENCY 
RESPONSE  and  HIGH  CHART  SPEED... designed  for  record, 
ing  fast  transients  and  continuous  phenomena. 


FREQUENCY  RESFONSf  0  to  200,000  cycle*  par  *MOnd 
RECORDS  op  to  1000  ft.  tong  at  *p«ad*  op  ta  *00  Incho*  par  *acend 
RECORDS  up  to  10  ft.  tong  at  *paad*  up  ta  *000  Inch**  par  **cend  i 
WRITING  SPEED  a*  high  a*  5,000,000  Incho*  p*r  **cand  ^ 


e  SIX  ELEMENTS  with  conv*ni«nt  int*rchong*abl*  ton*  *tog**  for 
1,  2,  3,  or  6  traco*  on  full  width  of  chart. 

•  INTERCHANGEAUE  RECORD  MAGAZINES  for  CONTINUOUS 
RECORDING  on  itrip  chart,  tithor  6  inch#*  or  3Snini  in  width  up  to  1000 
foot  in  tongth,  DRUM  RECORDING  for  thort,  high-tpmd  r*cerdt,  ond 
STATIONARY  CHART  for  vary  thort  tran*i*nt*. 

•  PRECISION  TIMING  EQUIPMENT,  tuning  fork  contrell*d,  for 
1  .milliMcond  or  lO-millitocend  timo  lino*. 

•  Cry*tal<entrollad  Z-AXIS  MODULATION  for  1/10  milliMCond 
lima  marks. 

e.QUICKXHANGE  TRANSMISSION  for  initontoneoui  Mitction  of  16 
record  *p**dt  over  a  rang*  of  120  to  1. 

e  AUTOMATIC  INTENSITY  CONTROL. 

e  CONTINUOUS  SWEEP  OSCILLATOR  which  permit*  viewing  at  well 
0*  recording. 

0  Singl*.putia  LINEAR  OSCILLATOR  for  recording  tronsient*  on 
stationary  film.  The  record  con  inhiote  the  transient  to  be  recorded,  or  the 
transient  con  initiate  the  record. 


Note  these  additional  unusual  features. 


HEVr  HIGHS  IH 


THE  HATHAWAY  SC-1AA  SIX  ELEMENT 

RECORDING  CATHODE-RAY 

OSCILLOGRAPH 
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NEWARK  4,  N.  J 


54  CLARK  STREET 


efficiency/ 


OAY  Afntt  OAY 

•  ^SMALLER  •  ^LESS  COSf 
•  MORE  EFFICIENT 

life  Test  PR^^^^^Field’rett 


MORE  ECONOMICAL  RECTIFIERS  BY  KOTRON  bigli  volt¬ 
age  cells  capable  of  withstanding  40  Volts  AC  nns. 
KOTRON  cells  processed  to  lower  voltages  incrooso  the 
corrent  corrying  copocity  of  each  square  inch,  reducing 
size  and  cost. 

,  STURDY  CONSTRUCTION  IS  BUILT  IN  . . .  THEY 
I  SAVE  SPACE  .  .  .  RETENTION  OF  ORIENTATION 
IS  INSURED  BY  INTERLOCKING  CELL  AND 
TERMINAL  CONSTRUCTION  WHERE  DOUBLE  OR 
ECHELON  TERMINALS  ARE  REQUIRED. 

Every  KOTRON  Rectifier,  for  one  ampere  or  thou¬ 
sands  of  amperes,  is  custom-built  .  .  .  tailored  and 
designed  for  maximum  efficiency  with  minimum  size. 
KOTRON  Rectifiers  are  built  by  specialists,  backed 
up  by  years  of  technkol  experience.  A  consulting 
•vservice,  integrated  with  this  specialized  engineering 


HIGH-VOLTAGE  LOW-CURRENT 
SELENIUM  RECTIHERS 


LOW-VOLTAGE  HIGH-CURRENT 
SELENIUM  RECTIFIERS 

1  ohm,  9  Volt,  100  amp.,  center-lop,  fan 
cooled  fast  charging  KOTRON  RECTIFIER. 
(Dimensions  3%"  x  3%"  x  3%") 
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PRODUCTION  TECHNIQUfS 


tact  with  the  surface  of  the  hot¬ 
plate.  The  autotransformer  and  R 
are  then  adjusted  until  the  ammeter 
Ir  shows  that  the  cell  is  passing  its 
rated  half-wave  current  in  the  con¬ 
ducting  direction.  The  forward 
voltage  drop  across  the  cell  is  then 
read  on  V,.  The  product  of  the 
readings  of  I,  and  V,  is  the  forward 
power  dissipation  of  the  rectifier 
under  test.  A  wattmeter  could  be 
used  here  if  desired. 

During  the  reverse  cycle,  current 
/,  flows  through  R  (which  has  a 
negligible  voltage  drop),  through 
the  rectifier  under  test  and  through 
the  appropriate  range  of  reverse- 
current  ammeter  /,.  The  blocking 
voltage  is  read  on  voltmeter  V*, 


Vii^ver  5,348  relay 
types  .  .  .  each  subject  to  many 

electrical  and  mechanical 
adaptations  .  .  .  produced  by  a 
highly  skilled  organization 
which,  for  over  25  years,  has 
specialized  in  relays  exclusively. 


TMt  Mtup  ior  maosutinq  forward  and 
rorors*  rMislonc*  characterlitfcs  of 
linqla  solonlum  coUs.  Hot-plate  on 
bench  holds  tour  calls,  reducinq  waitlnq 
time  ior  warm-up 


and  is  equal  to  one-half  the  rated 
blocking  voltage  of  the  cell.  The 
product  of  the  readings  of  /«  and 
Vi  is  the  power  dissipated  in  the 
rectifier  under  test  in  the  reverse 
direction. 

The  readings  of  all  the  meters 
are  the  average  values  of  one-half 
of  a  sine  wave.  It  is  convenient  to 
have  voltmeters  V,  and  V,  cali¬ 
brated  in  terms  of  the  equivalent 
full-wave  bridge  rectifier  values  in 
addition  to  the  regular  calibration, 
by  having  a  second  scale  with 
double  values  or  calibrated  in  terms 
of  peak  readings  which  are  3.14 
times  the  average  half-wave  values. 

While  waiting  for  the  cell  to 
reach  the  hot-plate  temperature, 
the  autotransformer  and  R  can  be 
adjusted.  The  autotransformer 
output  voltage  should  be  reduced  to 
zero  before  removing  the  test  cell, 
to  avoid  damage  to  meters,  and 


Here  is  relay  experience! 


"RELAY  ENGINEERING"  lh«  fomewt  640- 
p09«  hondboek  brin9s  you  full  b»n«llt 
of  Strulktrt-Ounti's  in  prn- 

dwcinp  Ihotftnnd*  of  roloy  typo*  for  hundrodt  of 
opplicofiont.  A  compUto,  fully-illustrolod  pwido 
to  all  phas«>  of  roloy  tolocHon,  uso,  circuitry 
ond  moinfononco.  Prico  $3.00. 


relay  types 


Struthers-Dunn,  Inc.,  150  N.  13th  St.,  Philadelphia  7,  Pa. 


BALTIMORE  •  BOSTON  •  BUFFALO  •  CHARLOTTE  •  CHICAGO  •  CINCINNATI 
CLEVELAND  •  DALLAS  •  DETROIT  •  KANSAS  CITY  •  LOS  ANGELES 
MINNEAPOLIS  •  MONTREAL  •  NEW  ORLEANS  •  NEW  YORK  •  PITTSBURGH 
ST.  LOUIS  •  SAN  FRANCISCO  •  SEATTLE  •  SYRACUSE  •  TORONTO 
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Development  based  on  the  widely-used  Varian  X-13  klystron  has 
produced  two  new  Varian  tubes  with  unusual  possibilities  for 
X-band  applications  involving  extreme  shock  and  vibration. 


V-50  RUGGED,  TUNABLE  RADAR  LOCAL  OSCILLATOR.  Here  is  a  tube  capa-  ■ 
ble  of  withstanding  severe  vibration  and  shocks  well  beyond  30  times  ■ 
gravity  It  is  tunable  with  extreme  smoothness  over  the  band  from  8.6 
to  10.0  kmc,  and  can  be  used  with  conventional  afc  circuits.  Power  out-  jj 
put  is  25  milliwatts,  minimum,  with  a  resonator  voltage  of  300  volts. 

The  output  connector  mates  with  UG39/U  flange  (lx  waveguide).  ■ 


V-51  RUGGED  RADAR  L.  O.  OR  LOW-POWER  TRANSMIHER.  Lock-nut  tun¬ 
ing  enables  the  Varian  V-51  klystron  to  withstand  even  rougher  treat¬ 
ment  than  the  V-50.  Frequency  range,  application,  and  construction  are 
otherwise  similar.  Tuning  is  easily  done  in  the  field  with  a  standard 
open-end  wrench.  This  tube  is  capable  of  75  milliwatts,  minimum,  at 
360  volts  on  the  resonator.  The  output  connection  also  mates  with  a 
UG39/U  flange. 

X-13  GENERAL-PURPOSE  X-BAND  SIGNAL  SOURCE.  A  versatile,  stable,  re¬ 
liable,  laboratory-type  signal  source,  the  familiar  Varian  X-13  klystron 
tunes  readily  with  a  built-in  micrometer  device  over  a  wide  frequency 
range  of  8.2  to  12.4  kmc.  The  X-13  is  not  intended  for  rugged  service. 
It  delivers  well  over  100  milliwatts  at  a  resonator  voltage  of  500  volts. 
Output  connection  is  a  UG39/U  flange. 

Send  for  your  copies  of  data  sheets  giving  full  information  about  this 
group  of  X-band  Varian  klystrons.  There  is  a  Varian  Associates  field 
representative  nearby  to  assist  on  any  application  problems  you  may 
have. 


and  AN-E-19 
specifications 


Sff  THESE  TUtES  AT 

l»l  NATIONAl  CONVENT/ON 

NEW  rOIK,  MAtCH  3  TO  S 


990  VARIAN  STREET  •  SAN  CARLOS,  CALIFORNIA 

Ra^r*Miitaftv«(  Ik  kriiKliMrf  CNi«s 
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field  of  eiectionks  and  the  electrical 


i^JlSaPPlBdustry,  MOSINEE  stands  for  paper- base 
'  'processing  materials  with  sciendiically 
conmdled  chemical  and  physical  properties,  high 
r^^ity  standards  and  dependable  uniformity . . . 
%rith  good  dielectric  strength,  h^h  tensile  or  tear 
^  strengtlfi;  proper  softness  or  stiffness; 
creped  with  controlled  stretch  or  flexibility;  specified 
pH  for  maximum-minimum  acidity  or 
alkalinity:  accurate  caliper,  density,  liquid  repeltency 
or  absorbency  ...  or  other  technical 
characteristics  vital  to  your  quality  standards  and 
production  requirements. 


MOSINEE  PAPER  MILLS  COMPANY  •  MOSINEE,  WIS 


PHYSICISTS 


npilIE  Asrophystes  &  Atomic  Eaoier 
BooaOTch  DivUioa  of  Nofth  Amort- 
con  Avlotloii.  Inc.,  oiion  onpoiallolod 
oppoitanltlM  In  Roooorch.  Dorilopmont 
Dooign  and  TmI  work  In  tko  Holds  at 
Long  Bongo  Gnidod  MImIIos,  Aniomotic 
FUgkl  and  Fbo  Conltol  Eqtdpotoat  and 
Atomic  Enorgy.  WolVgnaBilsd  oagS 
noon,  dosignon  and  physldsla  uigoatty 
noodod  ior  all  photos  oi  work  in 

SopoiBOnlc  Aoiodynamics, 
ProUssInary  Doolga  C  Analysis, 
Bodtoalet. 

Eloctro-Mochanloal  Dsslcoa, 
Instnimontotlnn 
ni^l  TtoL 

Norigotlaa  EgnlpssoaL 
Coatidit. 

SOSTOS. 

Rockol  Motors. 

Propnlsloa  Sytloau. 


Alriraato  Dosign. 
Sirost  A  Strnclnros. 


Soloilot  Cosunsnsaralo  wUh 
training  A  osportonco. 

ExcoUonl  working  conditions. 
Finsst  iacUMloa  and  ognlpmont. 
Ontstondlng  opportnaltios 
ior  odTonesmtat. 

Writs  now — Giro  comploto  rotnmo  of 
odneation,  background  ond  oxporioneo 


PERSONNEL  DEPT. 
AEROPHYSICS  t  ATOMIC  ENERGY 
RESEARCH  DIVISION 

NORTH  AMERICAN  AVIATION 

INC. 

12214  LAKEWOOD  BLVD. 
DOWNEY,  CALIFORNIA 
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St  U  KB  71-01 


UO  24?  U  tCB  9)  02 


Connectors  by  KiNCS 


UG  lU  U  KB  1101 


UO  244  U  KB  91  03 


UG  245  U  KB  51  02  .  UG  246  U  KB  11  02 


BN  Connectors  ore  small,  lightweight 
connectors  designed  for  use  with 
small  cables  such  as  RG-55/U,  RG- 
58/U  and  RG-62/U.  They  are  widely 
used  for  Video,  I.  F.,  Trigger  Pulse 
and  Low-Power  R.  F.  applications. 

During  its  many  years  of  collabora¬ 
tion  with  our  Armed  Forces,  Kings  has 
developed  engineering  skills  and  pro¬ 
duction  know-how  that  have  won  them 
"top-priority"  with  radio  and  elec¬ 
tronic  engineers  everywhere.  Con¬ 
stant  research  and  rigid  quality  con¬ 
trol  are  responsible  for  the  increasing 
demand  for  Connectors  by  Kings. 

Our  fully-stafFed  engineering  depart¬ 
ment  is  ready  to  serve  you  promptly 
and  skillfully.  You'll  be  glad  you 
called  on  Kings  first. 


COwINC 

40  MARBLEDALE  ROAD,  TUCKAHOE,  N.  Y 


IN  CANADA:  ATUS  RADIO  CORP.,  LTD.,  TORONTO 
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NEW- Fast ‘Reliable -Lower  Cost! 


0  RUGGED  PLUG-IN  CONSTRUCTION 


PRODUCTION  TECHNIQUES  c«iti*ue4) 

should  be  kept  at  zero  until  after  the 
next  cell  is  put  on.  Keep  the  brass 
weight  on  the  hot-plate,  so  the 
weight  stays  hot  and  does  not  con¬ 
duct  heat  away  from  the  next  test 
cell. 

With  slight  modifications,  the 
test  circuit  described  can  be 
adapted  to  the  testing  of  copper- 
oxide  rectifier  cells,  but  htis  little 
practical  value  for  testing  copper- 
sulphide  cells  because  of  their  high 
leakage  currents. 

It  is  hoped  that  through  publica¬ 
tion  of  this  test  circuit,  manufac¬ 
turers  and  users  of  selenium  recti¬ 
fiers  as  well  as  government  testing 
laboratories  and  all  agencies  set¬ 
ting  up  standards  or  procurement 
specifications  for  metallic  rectifiers 
will  adopt  this  method.  The  metal¬ 
lic  rectifier  industry  will  then  have, 
for  the  first  time,  a  universally  ac¬ 
cepted  and  standard  method  for 
te.sting  metallic  rectifier  cells. 


complete  line  of  decimal  counting  units  includes  the 
improved  Models  700A  and  705A,  now  offering  higher  counting 
speeds,  increased  stability  and  longer  operating  life.  Two  new  units, 
the  706A  and  707A,  have  been  added  to  provide  maximum  counting 
rates  of  350,000  and  1,000,000  cps  respectively.  Ail  units  are  designed 
for  cascade  arrangement  to  provide  any  desired  total  count  capacity. 
All  units  of  same  model  number  interchangeable  without  adjustment. 
Instantaneous  reset  to  zero  through  opening  of  grid  return  circuit. 


MODEL 

700A 

MODEL 

70SA 

MODEL 

706A 

MODEL 

707A 

MaiifNum  CMfitiiig  taU 

40.000  cps 

100.000  cps 

3SO.OOO  cps 

1,000,000  cps 

Resslutieii-PHltt  Pairs 

5  ^  $«c 

5  p,  sec. 

1  |i  sec. 

0.8  p  sec. 

Tubas 

4-5963 

4-S9S3 

4- 5963 

5- 6AL5 

4-S687 

6-8AL5 

Plug-la  Mauntiag 

OcUl 

OcUl 

11  pin 

11  pin 

Dimentioss 

2V<i-«5Vi"x5V4- 

3V4-«5Vi-«5V4- 

Weight 

12  or. 

12  oz. 

24  oz. 

24  OZ. 

Price* 

S50 

$60 

$95 

$145 

^  LOWER  COST  -  Polic4f. 

Continually- widening  applications  for  Berkeley  instruments  and 
components  have  enabled  us  to  realize  substantial  economies  in  manu¬ 
facturing  cost.  These  benefits  are  distributed  equably  among  those 
who  have  made  them  possible— our  customers,  our  engineering  and 
manufacturing  group,  and  our  field  organization.  To  you,  the  user  of 
Berkeley  instruments,  these  benefits  accrue  in  the  form  of  better  and 
better  equipment  at  lower  and  lower  cost. 


FOR  COMPLETE  INFORMATION,  please  write  for  bulletin  700-E 

He/Jzeleii  ^C4e4ii^ic 

2200  WRIGNT  AVENUE  •  RICHMOND,  CALIFORNIA 


Applying  Paint  With  Oiler 

Use  of  a  fountain-pen-type  oiler  for 
applying  colored  lacquer  or  glyptol 
to  each  soldered  joint  during  in- 


OU*r  tilled  with  red  lacquer  I*  uaed  la 
place  of  brush  to  mark  soldered  loints 
that  pass  inspection 


2M 
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Cittill  lli  Tlliklil|.  (Suiting  machines  and 
jigs  III  iiiativ  tv|ies  and  sizes  are  combined 
witli  extensive  tumbling  eijiiipment  to  permit 
fast  accurate  priMluction  of  i|iiantities  of 
parts  at  Suiierior. 


FlkriCltiOO:  Parts  can  be  readily  rolle<l  at 
either  or  both  enils.  flared,  flanged,  ex¬ 
tended,  or  l>eade<l  (embossetl)  a.s  retpiired. 
The  aniHle  above  is  one  of  many  such 
(erts  we  (irodiice  at  high  s|>eed  and  low  cost. 


•  (Cutting  tubing  into  exact  lengths 
as  the  first  step  in  the  fabrication 
of  tubular  Kleetronie  parts  is  a 
simple  ojteratioti.  Or  is  it? 

('omplications  set  in  when  the 
temper  of  the  tubing  is  changed  to 
meet  customer  specifications ;  w  hen 
the  tubing  to  be  cut  has  a  wall 
.010"  or  thintier;  when  length 
tolerances  as  close  as  .010"  are 
required;  when  a  .'1°  to  10°  angle 
cut  with  a  tolerance  of  ±  is 
called  for;  and  when  flattening, 
denting  or  other  distortion  must 
be  prevented. 

But  overcoming  complications 
in  simple  operations  .  .  .  and  find¬ 
ing  ways  around  them  in  other 
basically  more  difficult  ones,  is  a 
specialty  of  the  Electronics  Divi¬ 
sion  of  Superior. 


Our  custimiers  for  Electronics 
parts  have  come  to  expect  us  to 
deliver  the  goods,  exactly  to  speci¬ 
fications,  whether  standard  pro¬ 
duction  or  complex  experimental 
parts.  What’s  more,  they  fre¬ 
quently  ask  us  for  suggestions 
about  improvement  on  their  de¬ 
signs  and  specifications  .  .  .  and 
they  get  them. 

There  is  nothing  unusual  alM)Ut 
all  this — it’s  our  job  and  we  know¬ 
how  to  do  it.  If  you  are  a  manu¬ 
facturer  or  ex|)erimenter  in  the 
Electronics  Industry  and  you  need 
a  tubular  part  that  presents  a 
problem,  tell  us  about  it.  We’ll 
probably  be  able  to  help  and  will 
gladly  do  so.  W  rite  The  Superior 
Tube  ('.ompany,  2.500  Germantown 
Ave.,  Norristown,  Fennsylvania. 


Tkl  Filiskid  Pirt.  Final  stage  in  the  fabri¬ 
cation  of  the  |)art  shown  above  at  three  stages 
of  prcMliiclion  is  a  l)end  nicely  controfle<l  for 
lM>tb  precise  angle  and  freedom  from  other, 
unwanted  distortion. 


This  Belongs  in  Your  Reference  File 
. . .  Send  for  It  Today. 

NICKEL  ALLOYS  FOR  OXIDE-COATED  CATHODES:  This  reprint  de¬ 
scribes  the  manufacturing  of  the  cathode  sleeve  from  the  refining  of  the 
base  metal.  Includes  the  action  of  the  small  percentage  impurities  upon 
the  vapor  pressure,  sublimation  rate  of  the  nickel  base;  also  future 
trends  of  cathode  materials  are  evaluated. 


SUPERIOR  TUBE  COMPANY  •  E/actrontc  products  for  export  through  Driver-Harris  Company,  Harrison,  New  Jersey  •  Harrison  6-4800 
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in  Sockets 


»-T3 


Now  PRECISION  BALLS 

of  Synthetic  Sapphire 


Noh  . . .  the  wear,  corrosion,  and  heat  resist¬ 
ance  of  synthetic  sapphire  in  balls  polished 
to  within  20  micro-inches  of  sphericity. 

These  unicrystalline  spheres  resist  corrosion  or 
erosion  by  many  acids  and  alkalis  .  .  .  possess  a 
higher  dielectric  strength  than  glass  or  mica  .  .  .  have  a 
low  coefficient  of  friction  and  superior  hardness.  In 
many  applications,  they  need  not  be  lubricated. 

Lim)E  synthetic  sapphire  balls  are  available  in  linin, 
Jfs  inch,  inch,  and  *4  inch  sizes.  Three  surface 
finishes  are  available:  su{)er -finished,  semi-finished,  and 
rough -ground  blanks. 

(^\I.L  or  ^’RITE  any  Linde  office  for  information 
on  these  halls,  or  the  other  forms  of  Linde  synthetic 
sapphire. 


PROPERTIES 

Compoiition . AI2O3 

Co«fFicient  of  Friction . 0.140 

pivot  on  sopphire  ring) 

Hardness  (Knoop) . 1 525—2,000 

Modulus  of  Elasticity  in  Flexure . 50 — 56  x  10^  psi 

Dielectric  Constant . 7.5 — 10 

Modulus  of  Rigidity . 21.5 — 27.5  x  10^  psi 

Thermal  Coefficient  of  Expansion . 5.0— 6.7 

up  to  50'’C  (per  ®C  x  10’*) 

Chemical  Resistance . Unaffected  by  acids,  dilute  alkali. 


The  term  “Einde**  ia  a  Iradc-mark  of  Uiii«>n  f'.arliidc  and  Carbon  C«»rp*irattoB. 


You  can't  shake,  pull  or  rotate  a  'ube 
out  of  place  when  it's  secured  by  a 
Birtcher  Tube  Clamp.  The  tube  is 
there  to  stay.  Made  of  Stainless  Steel, 
the  Bincher  Tube  Qamp  is  imper¬ 
vious  to  wear  and  weather. 

BIRTCHER  TUBE  CLAMPS  can 
be  used  in  the  most  confined  spaces 
of  any  compact  electronic  device. 
Added  stray  capacity  is  kept  at  a 
minimum.  Weight  of  tube  clamp  is 
negligible. 

Millions  of  Birtcher  Tube  Clamps 
are  in  use  in  all  parts  of  the  world. 
They’re  recommended  for  all  types 
of  tubes:  glass  or  metal— chassis  or 
sub<hassis  mounted. 


THERE’S  A  BIRTCHER  TUBE  CLAMP 
FOR  EVERY  STANDARD  AND 
MINIATURE  TUBE! 


Write  for  lampfes,  cetalofee  eni  price  listt. 


THE  BIRTCHER  CORPORATION 
4371  Vallpy  Blvd. 

Lot  Ang«l*t  33,  Calif. 


LINDE  AIR  PRODUCTS  COMPANY 

A  DIVISION  OF  UNION  CARBIDE  AND  CARBON  CORPORATION 
30  E.  42nd  St.,  New  York  17, N.  Y.  HIrr  Offices  in  Other  Principal  Cities 
In  Canada:  DOMINION  OXYGEN  COMPANY,  UMITED,  Toronto 
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751  MAIN  ST«£IT  WINCHtSTI*  MASSACHUStTTS 


CALIDYNE  VIBRATION  TEST  EQUIPMENT 

for  testing  to 

Air  Force,  JAN,  MIL,  and 
other  environmental  test 


!-?/• 

l-7/t 

4-7/i 

4-7/t 

7/i 

l-7/t 

9^3/4 

Its 


Contact  our  ropresentativet  or  consult  our  engineort  rogarding  tpociol  ro- 
quiromentt  for  cycling,  monitoring,  or  controlling  thoM  thakort.  We  ipeciolize 
in  equipment  lor  vibration  testing,  and  offer  many  standard  ond  special  in¬ 
struments  for  measuring,  calibrating,  and  standardising. 


PICKUPS 


COUPLERS 


Spaciol  pickupi  in  ronqM 
from  Iq  to  lOOq.  and  natural 
lioquanciM  up  to  1700  cps. 
Watar-tiqht  and  pi«Miu*-tiqht 
coMS  arailabl*. 


Couplari  lor  usinq  pickups 
with  iscordinq  oscilloqraphs 
or  cathods-ray  oscilloscopot 
ars  availabls  lor  sinqls-  or 
multi-channsl  use. 


CALIBRATORS 


STANDARDS 

Model  3  ond  Model  23 
Colivolten 

—lor  voltaqe  stondardiso- 
ttoo  oi  amplifiers  and  mon¬ 
itors.  A  prociso  workinq 
standard  which  can  bo 
readily  chocked  aqaiiut 
primary  laboratory  stand¬ 
ards. 


Model  1  end  Model  6C 
Colibrators 

—lor  calibrabnq  accelorome- 
!ors  and  velocity  pickups  re¬ 
spectively,  by  use  oi  a  rapid 
and  accurate  ratio  method. 
Bulletin  on  request. 


METERS 


Model  S  Vibretiee  Meter 

Direct-readinq  in  accelera¬ 
tion.  velocity,  or  displacement 
units  when  usinq  velocity 
type  pickups.  A  very  com¬ 
pact.  battery-operated  unit 
Model  54  Signal  Monitor 

AC-operoted  unit  lor  direct 
meostuoment  oi  displacement 
or  q  output  oi  shakers  havinq 
velocity  siqnal  qenerators. 


Model  38  Vibroicope 

Uses  direct-coupled  Model 
18B  pickup  as  input  to  com¬ 
bination  vibration  meter  and 
calibrated  oscilloscope  ior 
meosurinq  acceleration,  veloc¬ 
ity,  or  displacement,  and  qiv- 
mq  irequency  and  Wove 
iorm  indication. 


CALIDYNE 


you'll  find  a  complete  display  of 
Calidyne  products,  ond  engineers 
to  answer  your  questions. 
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PRODUCTION  TECHNIQUCS 


spection  proved  faster  and  more 
satisfactory  than  the  conventional 
paintbrush  technique  in  the  mobile 
radio  transceiver  manufacturing 
section  of  an  RCA  plant  in  Camden. 
Operator  can  work  steadily, 
whereas  former  brush  method  re¬ 
quired  redipping  of  brush  in  lacquer 
at  regular  intervals. 


Slide  For  Transformers 

To  KEEP  a  supply  of  heavy  TV-re- 
ceiver  power  transformers  within 
easy  reach  of  an  operator  at  all 
times,  the  units  are  loaded  onto  a 
metal-bottom  slide  in  DuMont’s 
East  Paterson,  N.  J.  plant.  Parti- 


UNCASED  COILS  ADJUSTED 
TO  YOUR  SPECIFICATIONS 


A  wide  variety  in  physical  size,  power 
capacity  and  frequency  range  is  offered. 
Coils  are  wound  to  comply  with  cus¬ 
tomers'  requirements  and  specifications. 
Engineering  assistance  and  suggestions 
are  offered  without  charge. 

Coils  may  be  supplied  to  a  tolerance  of 
plus  or  minus  one  percent,  or  matched 
to  a  standard  inductor  to  a  tolerance  of 
one-tenth  percent,  or  one  turn. 

Coils  may  be  supplied  with  temperature 
coefficient  of  180  parts  per  million  per 
degree  Centigrade,  or  may  be  supplied 
with  0°  C.  coefficient  through  a  limited 
temperature  range. 


MOISTURE  PROOF 
PLASTIC  COATED  TOROIDS 


Trontiormars  ieed  to  operotor  by  grorlty 
•ach  lima  aha  takai  ona  irom  bottom  oi 
tlida  lor  lubattambly  oparation  IbtoIt- 
Inq  moutttinq  ol  ractiilar  sockat  and 
brackat 


To  eliminate  the  possibility  of  damage  to 
the  exposed  winding  during  assembly,  we 
offer  toroids  coated  with  tough  thermal 
setting  plastic  coating.  These  coated 
toroids  are  recommended  where  coils 
are  subject  to  high  humidity  and  where 
coils  must  be  mechanically  mounted. 
Plastic  coating  is  available  in  all  types 
of  toroidal  coils. 

STEEL  CASED  TOROIDS 
I  AND  FILTERS 

C.A.C.  engineers,  with  years  of  experi- 
^  ence  in  the  design  of  filter  networks  are 

at  your  service  to  design  or  help  you 
design  the  proper  networks  for  your  re- 
,  quirements.  Where  space  requirements 

k  are  severe,  filters  may  be  miniaturized 

Y  by  the  use  of  wedding  ring  toroids  and 

'  special  capacitors.  Typical  filter  cases  are 

shown.  However,  cases  may  be  fabri¬ 
cated  to  your  specifications. 

TOxOe  for  our 
latest  catalog  | 


tioning  stripes  divide  the  slide  into 
four  rows,  separated  sufficiently  so 
transformers  in  adjacent  rows  can¬ 
not  catch  on  each  other.  Stock  boys 
repleni.sh  the  supply  at  their  leisure. 


Saniple*Testing  CRT  Cablet 

A  SIMPLE  test  setup  consisting  ef 
sentially  of  two  selector  switches 
and  an  ohmmeter  is  used  to  check 
correctness  of  color-coded  wiring  to 
the  socket  of  a  television  picture- 
tube  cable,  during  sampling  inspec¬ 
tion  of  incoming  cables  at  the  Tele¬ 
vision  Receiver  Division  of  DuMont 
in  East  Paterson,  N.  J.  Zero  ohm- 
meter  reading  when  both  switches 
are  set  at  the  same  number  indi¬ 
cates  continuity  as  well  as  correct¬ 
ness  of  wiring.  The  wire  ends  of 
the  cables  are  pushed  into  clips  on 
the  panel.  Colored-wire  connections 
to  these  clips  are  run  over  the  top 
of  the  panel  for  a  short  distance 
intentionally  to  serve  as  color  iden- 


HICKMAN  MILLS,  MISSOURI 
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Tjnersoli 

'^"^lAOlO  and  rHONOCMfH  CMf. 

S£^S  :  \ 

''Murray  Breakers... 
safe,  dependable  ^ 
protection  for 
highly 
sensitive 
electronic  - 
equipment" 


"Emerson 

RADIO  AND  PHONOGRAPH  CORPORATION 


111  EIGHTH  AVENUE 


NEW  YORK  CITY,  II 


Murray  Manufacturing  Corporation 
1250  Atlantic  Avenue 
Brooklyn  16,  Mew  York 


Every  person  Television  and  Radio  Set  undergoes  a  series  of 
rigid  tests  using  delicate  electronic  Instruaents. 

During  these  tests  a  nooentary  short  circuit  or  overload  could 
daaage  or  destroy  the  electronic  equlpaent.  A  safe  dependable 
■cans  of  circuit  protection  oust  be  used. 

.-V.  Eas  been  our  experience  that  tne  MurrSy~faliy 
circuit  breaker  provides  this  safe  dependable  protection  for^ 
the  bl^ly  sensitive  electronic  equlpaent  used  In  these  tests. 

"wT'had  IflSU  Iie/ura'^ 

we  began  using  the  Murray  fully  magnetic  circuit  breaker  and 
none  operated  as  well. 

He  would  not  hesitate  to  recosaend  very  highly  the  Murray 
product. 


■»p: 


Yours  truly. 


EMERSOH  RADIO  AND  PHONO. 


C.  Gustafson 
Plant  Engineer 


uftiroys  C9fty 


Mload.ragar<l-  \v 

lnttftmiparatiire.\ 


TlnyiMVfr 

iiMd‘*dmtiR|r 


Hera  it  4 
typical 

Murray  Rreaker 
tet'up  used 
by  Emerson 
in  tattin9 
television  sets 


For  the  complete  story  on  Murray  Grcuit  Breakers,  write  for  Bulletin  530 


CORPORATION 

NORWOOD,  MASSACHUSETTS 


Now  your  Screen-rooms  can  be 


ITS  firOHA  BE 
RIGID  «nd 
FLEXIBLE- 
TRANSPARENT 
and 

OPAQUe*'* 

I  BETTER  GO 

TO  THE 

pusricssHW/ 


from  0.150  to  25,000  me. 


Every  facet  of  the  vast  plastics 
industry  wills  be  concentrated  in  Phila¬ 
delphia’s  Convention  Hall.  You  will  see 
what’s  Mew  in  research,  raw  materials, 
machinery,  and  production  techniques. 
If  there’s  an  answer  to  your  problem  in 
the  plastics  industry,  you’ll  find  it  at  the 
Exposition.  Tits  exposition  is  not  open 
to  the  public.  Requests  for  edmission 
tickets  should  be  written  on  your  com- 
puny  letterhead  directed  to  'THE  SOCI¬ 
ETY  OF  "THE  PLASTICS  INDUSTRY, 
Inc.,  67  W.  44th  Street,  New  York  18, 


for  screen-booth  power  lines  cover 
the  entire  spectrum  from  the  LF 
through  the  SHF  range  with  high 
attenuation  at  all  frequencies. 

The  performance  curve  above 
shows  the  combined  attenuation  of 
a  double-shielded  test  room,  a 
Tobe  #1180-2  medium-range  filter, 
and  a  Tobe  #1457-1  high-range 
filter.  The  filters,  rated  at  100  am¬ 
peres  500  volts  a.c./d.c..  have  a 
total  line  drop  of  only  0.2  volts  per 
circuit  at  full  load;  others  avail¬ 
able  at  lower  and  higher  ratings. 

Catalog  E-201  giving  electrical 
characteristics,  dimensions,  mount¬ 
ing  provisions,  weights,  terminal 
data,  and  recommendations  for 
your  use  of  wide-range  line  filters 
is  free  on  request.  WRITE 
TODAY. 
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What  does  he  do?  He  cuts  replace¬ 
ment  time  from  days  to  hours.  He  gets 
needed  parts  the  world’s  fastest  way  — 
via  Air  Express! 

The  money  saved  by  Air  Express 
speed  is  hgur^  in  millions— but  its  cost 
is  counted  in  pennies.  Whether  you 
need  steel  bolts  or  bolts  of  cloth,  you 
can  profit  from  regular  use  of  Air  Ex¬ 
press.  Here’s  why: 

it’s  fastest— Air  Express  gets  top 
priority  of  all  commercial  shipping  ser¬ 
vices— gives  the  fastest,  most  complete 
door-to-door  pick-up  and  delivery  ser¬ 
vice  in  all  cities  and  principal  towns  at 
no  extra  cost. 

it’s  dependable —Air  Express  pro¬ 
vides  one-carrier  responsibility  all  the 


way,  gets  a  receipt  upon  delivery. 

it’s  profitable— Air  Express  ser¬ 
vice  costs  less  than  you  think,  gives  you 
many  profit-making  opportunities. 

New  parcel  post  regulation  affect  you? 
Gdl  your  local  agent  of  Railway  Express, 
Air  Express  Division. 


oers  THERE  FIRST 


in  the  world! 


Many  of  the  parts  needed  in  factory 
production  are  mighty  small.  But  these 
parts  can  loom  up  mighty  large— •when 
they’re  missing! 

For  tiny  as  they  are,  their  absence  can 
halt  an  entire  produaion  line— can  cost 
a  manufacturer  thousands  of  dollars 
every  day  while  he  waits  for  replace¬ 
ments  to  arrive. 

And  the  sources  of  supply  are  often 
hundreds  of  miles  from  his  faaory! 
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PRODUCTION  technique^ 


(cofilinued) 


Test,  Grade,  ! 
or  Match  Resistors 


Incomlnq-liupacfioii  utup  iot  plclui*- 
tub*  coblM.  Carryinq-dTOp  button*  oi 
multhnetn  fit  into  slot*  In  timpl*  motol 
stand  tor  holdinq  motor  at  optbnnm 
onqlo 


tification  for  the  clips,  so  the  opera¬ 
tor  merely  matches  colors  when  in¬ 
serting  wires  in  clips.  A  mounted 
octal  tube  base  makes  all  connec¬ 
tions  automatically  to  the  socket 
under  test. 


Self-Counting  Parts  Trays 

Shallow  wood  trays  in  standard¬ 
ized  sizes  up  to  about  2  feet  square 
are  used  in  the  Hawthorne,  N.  J. 
plant  of  Servo-Tek  Corp.  for  trans¬ 
porting  and  storing  component 
parts  of  servo  amplifiers,  small  syn¬ 
chros  and  motors.  The  trays  stack 
.‘^olidly  one  on  top  of  the  other.  The 
number  of  parts  in  each  tray  can  be 
counted  almost  at  a  glance  by  mul¬ 
tiplying  the  number  of  parts  per 
row  in  the  tray  by  the  number  of 
rows  of  parts  in  the  tray.  Empty 
trays  are  furnished  to  subcon¬ 
tractors,  saving  packing  and  re¬ 
handling  costs  on  incoming  mate¬ 
rials. 


fOICmCINNATI 

RESISTANCE  COMPARATOR 


Just  place  the  “unknown”  resistance  than  the  Sundard  Resistor  against 
across  the  terminals  of  this  precision,  which  unknowns  are  checked.  Oper- 
produaion  Clippard  tester.  Even  un-  ateson  1 10  Volt — 60  Cycle  AC.  Range: 
skilled  operators  can  process  up  to  30  100  ohms  to  100  megohms;  reads  de¬ 

resistors  (of  all  types)  per  minute,  viatioo  from  standard  on  any  of  three 
Working  to  an  accuracy  of  better  than  scales:  — 5%  to  -|-5%,  — 25%  to 
±1%  through  the  entire  range  of  100  -f-30%  or  — 50%  to  -1-100%,  Size: 

ohms  to  100  megohms,  the  PR-5  is  a  18”  x  12”  x  12”.  Weight:  approx.  32 
companion  instrument  to  the  famous  lbs.  For  complete  details,  write  for 
P04  Automatic  Capacitance  Compare-  Catalog  Sheet  3'E. 
tor.  With  it,  radio,  electrical,  resistor 

manufacturers  and  large  part  jobbers  ^ ^ 

save  time  and  money  and  assure  un- 

erring  accuracy  of  inspection.  ^  ^ 

Completely  self-conuined,  the  PR-5  INSTRUMENT  LABORATORY  INC.. 

requires  no  outside  attachments  other  1125  lonli  S»r**i  •  Cincinnati  14,  Ohio, 


Plastic  Clothespins  Serve 
as  Defect  Indicators 

When  an  operator  on  Emerson’s 
moving-belt  television  assembly  line 
cannot  finish  her  work  within  the 
allotted  time  cycle,  perhaps  because 
of  a  broken  terminal  or  trouble 
with  a  joint,  she  is  instructed  to 
clip  a  colored  plastic  clothespin  to 


MANUFACTURERS  OF  R.  F.  COILS  AND  ELECTRONIC  EQUIPMENT 
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WILBUR  B.  DRIVER 


WIIBUR  B.  DRIVER  COMPANY 

150  RIVERSIDE  AVENUE,  NEWARK  4,  NEW  JERSEY 
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We  re  sorry,  but  we  think  it’s  only  fair  to  tell 

possible  new  customers  our  Standing  Room  Only 
sign  must  be  changed  to  Sold  Right  OutI 


The  design  and  production  facUities  of  our 
microwave  department  are  now  taken  over  by 
the  increasing  requirements  of  our  present 
customers.  Because  of  our  responsibility  to  them, 
this  situation  may  continue  quite  a  while. 

We  are  sorry  to  say  this  because  we  enjoy 
making  new  friends.  But  we  feel  that  we  should 
tell  those  who  might  be  interested  in  our 
engineering  and  manufacturing  facUities,  that 
for  some  time  we  may  not  be  able  to  serve  them. 


LNGINEERS  ^ 

familiar  with  Western 
Electric  thermiston  will  wel¬ 
come  this  new  source.  Viaoty 
is  licensed  under  all  Western 
Elearic  thermistor  patents. 


^XSqjgSSSSSBS 


L.  H.  TERPENING  COMPANY 


DESIGN  •  RESEARCH  •  PRODUCTION 


Microwave  Transmission  Lines  and  Associotecj  Components 
16  West  61st  St  •  New  York  23  N.  Y  •  Circle  6-4760 


Tbtst  ihtrmiuors  bmt  ex- 
ctptiondlj  high  ItmftrtlHrt- 
coeffitimt  tnd  stsMitj. 


You  may  have  used  thermistors  I 
for  time  delay,  temperature  com-  I 
pcnsatioti,  cootioL  or  measurement. 

Did  you  know  they  are  being  used 
for  voltage  regulation,  volume 
limiting,  surge  proceaioti,  oscillator 
stabiliatioti,  radar  power  measure¬ 
ment,  vacuum  manometry,  gas  analy¬ 
sis,  flow  measurement,  and  a  host  of 
new  applications  being  developed 
every  day? 


Stnd  for  free  literature. 


Any  change  in  the  situation  will  be  announced 
in  this  publication. 


Oil  lmm«r»«d 
ModuUition 
Trontforiner 


Magnatran  is  operated  by  personnel  having 
unusual  and  outstanding  knowledge  in  the 
transformer  engineering  and  manufacturing 
field.  Thus  Magnatran,  a  new  name,  is  backed 
by  reputation  and  experience  requiring  little 
further  introduction  to  the  industry.  A  partial 
list  of  Magnatran  quality  products  is  shown 
below.  Submit  your  requirements  for  our  in¬ 
formational  details. 

AIR...OIL..ASKAREI 

MAGNATRAN  PRODUCTS 

PUTE  TRANSFORMERS  jXi 

FILAMENT  TRANSFORMERS 

FILTER  REAQORS  UU 

MODULATION  TRANSFORMERS 
PULSE  TRANSFORMERS 
DISTRIBUTION  TRANSFORMERS 
TESTING  TRANSFORMERS 
PRECIPITATION  TRANSFORMERS  HH 

GENERAL  PURPOSE  TRANSFORMERS  IIH 

HI-VOLTAGE  POWER  RECTIFIERS 

Askoral  liniiicriad  3  Phot*  Plol«  TromfofiiMK^'^^ 
Motor  Orivon  Top  Chongor  50000  Veil  Tott 


MACNATRAN  INCORPORATED 

TRANSFORMERS  AND  ELECTRICAL  EQUIPMENT 
WAITER  GARIICK,  JR.,  PRESIDENT 
246  SCHUYLER  AYE..  KEARNEY,  NEW  JERSEY 
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ONE  DERENDABU  SOURCE 


TrofitfoTRior 


Aikofol  liRRiorsod 
Filtof  looctor 
SOOOO  Volt  Tost 


magnotk  •qvlpmoat  com  row  bo 
•oppliod  oRd  co-ordlRRtod  by 


Air  Cooiod 
Filomont 
Trontformtr 
45000  Volf 
Tost 
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outside  diameter  to 
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PRECISION'MOLDED  Lenkurt  Toroids  offer  exceptional  mag¬ 
netic  and  temperature  stability,  extremely  low  losses  and  cross¬ 
modulation  products.  They  are  available  in  a  variety  of 
powdered-iron  materials  and  on  extremely  short  delivery  sched¬ 
ules.  Costs  are  low— thanks  to  new  high-speed  production 
facilities  now  in  operation. 

f  IVE  POPULAR  SIZES  of  toroids  are  produced  rapidly  from 
existing  dies,  usually  are  available  directly  from  stock.  Lenkurt’s 
magnetic-component  engineering  group  is  ready  to  solve  special 
problems  of  inductor  design,  produce  special  sizes  or  types  of 
toroids,  as  well  as  pot  cores,  cup  cores,  or  tuning  slugs  to  your 
specifications.  Send  for  further  details. 

LET  LENKURT  QUOTE  on  your  specific  needs  for:  Toroidal 
coils  —  Filters  —  Powdered-iron  cores  —  Specialized  trans¬ 
formers  —  Variable  inductors  —  and  Toroidal  transformers, 
made  by  Lenkurt  Electric  Company— independent  manu¬ 
facturer  of  telephone  toll' transmission  equipment. 


SAN  CARLOS  1,  CALIFORNIA 


Um  ei  plaalic  clothMpina  at  lop  oi 
chastU  to  Indicoto  incomploto  opoiotton. 
SpOTO  cUpi  aro  inoppod  onto  conToyoi 
rail  at  loH  oi  unoU-pom  tray 

the  top  of  the  chassis,  directly  over 
the  defect 

Each  group  of  10  to  20  operators 
is  assigned  the  same  color  of 
clothespin.  Operators  within  a 
group  are  numbered  starting  from 
1,  and  their  clothespins  are  corre¬ 
spondingly  numbered  in  white  ink. 
Since  the  joints  and  parts  assigned 
to  each  operator  are  listed  on 
master  charts,  the  presence  of  a 
numbered  clothespin  on  a  chart  iso¬ 
lates  the  defect  to  a  small  area  for 
quick  location  by  a  repairman 
farther  down  the  line.  The  clip  is 
removed  only  after  the  unfinished 
work  is  done  or  the  defect  repaired. 

No  records  are  kept  of  clothes¬ 
pin-indicated  defects  since  the 
operator  catches  them  herself  and 
they  are  generally  not  her  fault. 
Inspectors  on  the  line  do  make  a 
record  in  duplicate  of  each  inspec¬ 
tion-detected  error,  however.  One 
notation  of  the  error  goes  on  a  slip 


Use 


MODEL  815 

B  sumv: 

a600  veht.  200  Ma.  0-ISO  volti,  5  Mo. 
nUMINT  SUPPIY:  6.3  voitt  AC.  10  Amp.,  CT. 


DC  POWER  SUPPLY  SPECIFICATIONS 

REGULATION:  '/>%  for  both  line  (105-125  volts)  and  load  variations. 
REGULATION  BIAS  SUPPLIES:  10  millivolts  for  line  105-125  volts. 

Vi*/*  for  load  at  1 50  volts. 

RIPPLE:  5  millivolts  RMS. 


V(HTS 


100-32S 
0-150  lias 
6.3AC.a.* 


200-500 
6.3  AC.a. 


0-300 
0-150  Bias 
6.3AC.a. 


0-500 

6.3  AC.a. 


#1  200-500 
#2  200-500 
#3  6.3AC.a. 
#4  6.3  ACa 


#1  0-500 
#2  0-500 
#3  6.3AC.a. 
#4  6.3AC.a. 


0-150  Ma. 
0-5  Ma. 

10  Amp. 


0-200  Ma. 
6  Amp. 


0-150  Ma. 
0-5  Ma. 

5  Amp. 


0-300  Ma. 
10  Amp. 


0-200  Ma. 
0-200  Ma. 
6  Amp. 

6  Amp. 


0-200  Ma. 
0-5  Ma. 

10  Amp. 


0-200  Ma. 
0-200  Ma. 
10  Amp. 
10  Amp. 


VOLTS 


0-500 
0-150  lias 
6.3AC.a. 


#1  0-600 
#2  0-600 
#3  6.3AC.a. 
#4  6.3AC.a. 


0-600 
0-150  lias 

6.3AC.a. 


0-1000-Rippl»  10  mv. 
6.3  AC.a 


0-1200-Ripple  10  mv. 
6.3AC.a. 


lEmmaEnumj 


0-300  Ma. 
0-5  Ma. 

10  Amp. 


0-200  Ma. 
0-200  Ma. 
10  Amp. 
10  Amp. 


0-200  Ma. 
0-5  Ma. 

10  Amp. 


0-50  Ma. 
10  Amp. 


0-20  Ma. 
10  Amp. 


-500  Ma. 


All  units  designed  for  relay  rock  mounting  or  bench  use. 


0-1 000-Ripple  20  mv.  I  0-500  Ma.  I  1350 


Specify  your  voltage  and  current 
requirements.  Regulation  avail-  (rnirr 
able.5%.  .1%..01%. 


*AII  AC  Voltages  are  unregulated.  All  units 
are  metered  except  Models  131  and  31^ 


The  Kepco  Voltage  Regulated  Power 
Supplies  are  conservatively  rated.  The 
regulation  specified  for  each  unit  is 
available  under  all  line  and  load  con¬ 
ditions,  within  the  range  of  the  in¬ 
strument.  Write  for  specifications. 


atCTRONlC 


See  the  new  Kepco  Super  Regulator  at  Booth  395-A,  IRE  Show 
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VE.aY  LOW 
CAPACtTAMCE 


A/M  Htg^.TiadtMerk. 


f  TYPE  MCf  ItANGt 

i.o  -  lo.e  RK 

p«r  Mil  typ« 
CR-5;  Ci-6;  Ct-t| 
L  Ci- 1 0  wh«A 


TYPEAI23WKANGE: 
O.OM -0.19999  IK 

SiA^ytwd  p«r  Mil  Pyp* 
CR-15iCR*l6;CR.29{ 
CR*30  wH«fi  sp*cifWd. 


shows  up  ¥rhen 
the  going  gets 
roughest.  You  can't 
see  it  but  it's  there 
— in  every  Bliley 
crystal. 

Such  bask  quality 
ingredients  as  pre¬ 
cision  and  stability 
depend  upon 

When  you  buy 
Bliley  you  get 
this  extra  assur¬ 
ance  that  can 
only  be  sup¬ 
plied  by  ex- 


% 


TYPE  T(0-1  ^ 


FOR  HIGH-SPEED  | 

INDUSTRIAL  SOLDERING  I 

Use  G-E  n 

Calrod''^  Soldering  Irons  W 

HERE'S  WHY  THEY  ARE  PREFERRED  BY  .  .  .  IB 

PRODUCTION  MEN  .  .  .  because  they  are  .  jl 

built  touch  for  long,  continuous  production  I  1 

line  soldering.  With  calorized  or  ironclad  i^r  IHB 
tips,  they  stay  clean,  solder  fast  and  can  be  ^ 
easily  disassembled. 

MANAGEMENT  MEN..  .C-E  irons  last^. 
longer  and  need  less  service.  Elxhaustive  tests 
by  some  of  the  world’s  largest  soldering  iron 
nsers  show  that  G-E  irons  save  them  money. 

MAINTENANCE  MEN  .  .  .  because  superior 

features,  like  the  cord-strain  insulator  which  IJHI 

withstands  a  pull  of  .33  pounds,  makes  far|^^  ■■■■ 

less  maintenance  necessary.  W  hen  it's  occa-  i^r 

sionally  necessary,  the  dependable  C-l]  car-  ^B^H 

tridge  heater  slips  right  out  fur  servicing  —  ^B^H 

just  pull  a  pin. 

FOR  FREE  BULLETIN,  CEA-1619,  a.sk  your 
nearby  G-E  distributor,  or  write  to: 

720-66.  General  Electric  Co.,  Schenectady, 

New  York.  *Ragi,t«r«d  Tradvmori,  fl 

GENERAL^  ELECTRIC 


AMSMOO  AHTICfftAreO 


iStL  aoao 


BLILEY  ELECTRIC  COMPANY] 

UNION  STATION  BUILDING 
ERIE,  PENNSYLVANIA 


iTrr;r;7ri?!SirirYViMiii«|^8ggg3l{a^ 

TRANSRADIO  LTD 

c-.M.,  ro,.  ..  .o  ^  covi..~MENT  K4LT1ClKMaB KTTr! I 

I  UBA  CROMWfll  ROAD  LONDON  SWT  f NCtAND T-T^ 

r  4Stt  !  r/zamsDAD  tOMOOn/  KiatnitraEoinsa  I 
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Among  the  many  military  types  being  de¬ 
veloped  at  the  WORKSHOP  are  radar  anten¬ 
nas  for  sea-search.  The  ship-bon>e  anterma 
pictured  here  is  being  put  through  pattern  tests 
on  the  Workshop  range.  This  3300-foot  range 
—  one  of  the  longest  in  the  country  —  is 
typical  of  WORKSHOP’S  outstanding  test 
faoTities  for  military  antennas. 


TttHiif  R«iii9«  Tr«ffitiniH«r 
Th«  trommittin9  tow«f  It  •quipped  wHIi  on 
6'foot  porobolic  ontonna  ond  diort  wovo 
radio  for  diroct  communkoNon  with  tho 
loborotory  3300  foot  distant. 


RAtTIAL  LIST  OF 

WORKSHOP 

MILITAir  ANTHMAS 

Radar  Bombing 

Rockat  or  Guidod  Mistila 

Radar  Navigation 

Fir*  Control  —  Land  or  Soa 

Microwavo  Communications 

IFF  Radar 

Radar  Boacon 


1 


RISIARCH 

INGINliRINO 

MODUaiON 

A  comploto  ontofmo  loborotory,  stoffod  by 
oxporioncod  onpinoors  utlnp  modom  oquip* 
moot,  and  tho  lorgott  prodvcHon  fociKtiot 
in  tho  industry  oro  ovoilablo  through 
Workshop.  Roth  Govommont  ond  industry 
moko  oxtonsivo  uso  of  Workshop  for  on- 
tonno  rosoorch,  dosign,  ond  production. 


The 

WORKSHOP 

ASSOCIATES 

OlVliMN  or  TIN  OAMin  COMrANV 
Sptcialists  in  High  Frequency  Electronics 

13S  CrMc.nl  RmO,  NMeham  H.ifllils94,  MatMcIniMlts 


_l 
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PRODUCTION  TECHNIQUES 


(contlmied) 


%  If  your  requirements  are  for  extra  fine-pitch  gears  and 


-  F  0  0  T  D 


I^YSTAr'UM 
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Copy  of  orror  notation  apptan  on  noxt 
availablo  line  oi  master  record  sheet 


flH* 


SOPS* 


piUAUUS  WAiU  iUlCraUCC9>  9CUU  U»  yUUA  priui9 

for  quotation.  Beaver  Gear  engineers  are  trained  to  assist 
you  in  the  design  and  application  of  this  type  gear. 
Our  workmen  are  specialists  in  manufacturing  small 
and  medium  size,  fine  and  extra  fine-pitch  gears  to  your 
most  exacting  specifications. 


THE 


NOW  AVAILABLE 

in  Research  Ouantities 


Inspector  mokes  notation  oi  error  on 
small  slip  oi  paper  thoi  qoes  inside  the 
chassis 


of  paper  that  rides  with  the  chassis 
from  the  first  inspection  position 
on.  The  carbon  impression  goes  on 
a  master  record  kept  by  the  inspec¬ 
tor.  Each  notation  includes  the 
number  of  the  responsible  operator, 
so  that  an  incipient  epidemic  of 
similar  errors  can  be  detected  and 
halted. 

The  photographs  show  the 
method  used  for  obtaining  a  master 
record  on  a  single  sheet  while  writ¬ 
ing  on  many  different  slips.  The 
master  record  sheet  and  carbon 
paper  are  held  in  position  on  a  writ¬ 
ing  board  by  a  spring  clip.  The  20 
lines  on  the  master  sheet  are  num¬ 
bered  from  1  to  20,  and  the  line 
number  is  crossed  out  each  time  a 
line  is  used.  When  an  error  is  de¬ 
tected,  the  inspector  takes  the  error 
slip  out  of  the  chassis  and  holds  it 
over  the  carbon  in  such  a  way  that 


KAY  ELECTRIC  COMPANY 


25  M«ple  Avenue 
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THESE  VERSATILE  INSTRUMENTS  CAN  HELP  YOU 


I.  MIOA>NOOf  SR. 


A  callbrotad  randeia  nob* 
1005000  met.  lUodi  nelM  Ag- 
lira  diracHy  on  ponal  malar. 


a.  MIOA-MATCM  UHP  INedol  S.  MIOA-X 


Dbployi  raAactlon  coalRciant  ovar 
30  me  bond  from  10  to  1000 


4.  CAlIRRAnO  MIOA^WflP 


An  X'bond  Signal  Soorca,  C.W. 
ar  Swaaping  tSOO  to  9700 


Wida  ronga  iwaaping  atciHotor 
wMi  tingla  dial  toning. 


5.  ROTAITZIR  Ntodol  WR 


Aceurota  maoturamanH  of  inttan- 
tanaout  and  ovaroga  RPM  at  wall 
at  tortlonol  vibration. 


«.  RADA-SWIIP 

A  wida  bond  twoap  ganarotor  with  morkari 
for  aligning  Radar  IF  ampIMIart. 


*.  MARKA^WIIP  HUM  RF-R 

An  ollolactronlc  twaap  ganarotor 
twitch  tonad  to  VHF  TV  chon- 
nak.  Narrow  crytta|.poaitlonod 
pulta-typa  nwrkart. 


7.  RAOA.#UUIR 


t.  KIIO-SWUR 


A  pvbad  carriar  ganarotor  for  Narrow  band  twaap  from  90  he 

tronaiant  ratponta  tatting  of  to  2  me  with  cryttal  morhora. 

Radar  IF  ampiHiart. 


10.  IIMOA>RUlSIR 


Ultra  narrow  puha  gan- 
arotor. 


11.  MARKA-SWIlP  IModol  VMm 

Wida  Ronga  video  twaap  ganarotor  cover¬ 
ing  90  he  to  20  me  in  three  bondt  with 
cryttol  morkart. 


OTHER  INSTRUMENTS  (Not  lllustratmdj 


0  SONA-SWIIR  —  Narrow  bond  twaap  from  9  kc  to  200  kc  with 
cryttal  morkart. 

•  MICROWAVt  MIOA-MATCN  -  Dhployt  rallaction  coalRciant 
over  30  me  bond  from  8900  to  9700  met. 

0  MIOAiVZtR  —  Santitiva  vituol  RF  vohmatar  and  tpoctrum 
onolyiar. 

0  HUOH-MOM  —  A  calibrated  random  noba  toocea;  9-320  me. 
Raodt  noba  Rgwra  directly. 

•  HUCROWAVIMIOA-NODIS -Calibrated  noba  tourcai  at  micro- 


•  MICRO-RUISIR  —  Providat  pubat  of  talectabla  width  over  a 
wida  range  of  repetition  rotot- 

0  RAiOA-RIX  —  A  cryttol  controlled  TV  picture  and  townd  RF 
tignol  tourca. 

0  Al  IINUATORS  —  High  frequency  twitchobla  ottanuotort. 

•  VIRRALYZIR  —  A  vibration  ond  noba  frequency  onolytar. 

•  SOMA-ORARM  —  A  tound  tpactograph  for  the  fraquoney  anolytb 
of  audio  energy. 

*  WRITE  FOR  CATALOG  and  PRICES 


Phona  CAUwal  MOOO 


3  Plants  Geared  for  Production 

IVllL-T-27  Military  Transformers 


and  almost 

as  portable 


MID-WEST  COIL  &  TRANSFORMER  CO 

1642  NORTH  HAL5TED  STREET 


CHICAGO  14,  ILLINOIS 
New  York  City  Buffalo  (Kenmore)  Plymouth,  Indiana 

270  La  Fayette  St.  278  Hamilton  Blvd,  805  Pennsylvania 


MERICAN 


Broach  Offices: 


lltCTRIC  MOTOR?] 


WtlOHT:  Approx  125  lbs. 

SIZE:  22”  X  12”  X  12" 
Designed  for  production  and 
laboratory  high  frequency 
power  supply  requirements. 
Strong— SIMPLE— INDESTRUC¬ 
TIBLE  CONSTRUCTION— No  deli¬ 
cate  moving  parts,  brushes  or 
springs  to  wear  out  or  maintain. 
Replaces  single  large,  hard-to- 
get  H-F  power  supply  serving 
multiple  purposes  . . .  A  bank 
of  these  compact,  flexible  units 
costs  far  less,  provides  individ¬ 
ual  portable  power  sources  for 
each  project,  avoids  downtime 
hazards  of  single  unit! 

Meets  power  supply  require¬ 
ments  for  AN-E-19  equipment. 

OUTPUT:  Up  to  1000  Watts  single 
phase  115V  or  up  to  1800  Watts 
three  phase  115/200V.  Input:  60 
cycle  AC. 

Total  harmonic  content  under  5%; 
±  1%  voltage  regulation. 

WRITE  TOR  DETAILS  I 

l  arger  capacities  available. 


We  are  geared  for  produaion  of  fully.approved,  MIL-T.27 
Transformers  and  Filter  Reaaers  to  meet  Military  specifi¬ 
cations.  Our  Produaion  includes:  HYPERSIL®,  or  Nickel 
alloy  materials  in  Hermetically  sealed  or  Fosterite®  type 
transformers. 

MIDWEST’S  modern  plants  are  staffed  by  experienced 
personnel  employing  the  latest  equipment  and  electronic 
knowledge  to  produce  components  of  consistent  quality 
for  Military  and  Civilian  use. 

WE  INVITE  PRIME  AND  SUB-CONTRACT  INQUIRIES 
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It's  a  problem  calling  for  the  assistance 
of  every  thoughtful  business  man — now. 

Unless  the  steel  mills  get  more  scrap . . . 
furnaces  may  have  to  be  shut  down. 

Shut  down — at  a  time  when  our  armed 
forces  need  more  and  more  equipment . . . 
when  civilian  demands  for  steel  are  greater 
than  ever  .  .  .  when  our  economy  is  fight* 
ing  desperately  against  inflation! 

You  Gin  Help.  Yes  . . .  regardless  of  the 
business  you’re  in  . .  .  you’re  in  the  scrap 
business,  too. 

If  you’re  in  the  steel-fabricating  bus¬ 


iness,  you  have  extra  dormant  scrap  to  be 
added  to  your  production  scrap. 

If  you’re  in  any  other  business,  you 
surely  have  idle  metal  that  will  do  you — 
and  America— more  good  being  fed  into 
f  urnaces  than  cluttering  up  your  premises. 

Write  for  Suggestions.  The  booklet 
shown  here  tells  how  to  set  up  a  Scrap 
Salvage  Program  with  least  amount  of 
effort  and  minimum  interference  with  your 
regular  operation.  It  tells  where  to  look  for 
scrap,  what  to  do  with  it  when  you  get  it. 

You  are  urged  to  send  for  the  booklet 


now.  Use  the  coupon. 

FACTS  ABOUT  SCRAP  SALVAGE 
StMl  prodactiaa  1950  —  97^00,000  mt  tons 
Estimated  capacity  1952  — 119,500,000  net  tons 
rurchosed 

scrap  used  *  1950  —  29,506,000  gross  tons 
Estimated  perckosed 

scrap  reqeirement*  1952  —  36,200,000  gross  tons 

^AN 

Where  will  the  extra  tonnage  comer 
from?  Mostly  from  your  dormant  metal — 
obsolete  machines  and  structures,  tools, 
jigs,  fixtures,  gears,  wheels,  chains,  track. 


NON  FERROUS  METAL  NEEDED,  TOO  I 


This  adp^rlls^memt  is 
m  contribution,  in  the  nationai  interest,  bff 


McGRAW-HILL  PUBLISHING  COMPANY,  INC 


330  WEST  43nd  STRICT 


NEW  YORK  IS,  N.V. 


Advertising  Council 
25  W.  45lh  St. 

New  York  19,  N.  Y. 

Please  send  me  a  copy  of  the  free  booklet:  "Top  Manage¬ 
ment:  Your  Program  for  Emergency  Scrap  Recovery” 


NAMB. 


CO  IIP  ANT. 
ADDBESS. 

errr . 
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CANNON 

PLUGS 


PRODUCTION  TiCHNIQUES 


(continiMd) 


demand 


AN  contMts  mKhlnid  from 
solid  bar  stock  and 
alaetroplated  with  silvar. 


tnsart  retaining  screw 
threads  into  metal  barrel 
biatead  of  plastic . . .  inurta 
can  be  removed  easily. 


Full-floetinf.  non-twisting 
socket  contacts  provide 
alignment  relieve  strain 
on  contacts. 


Solder  cups  hand  tinned 
inside  on^,  make  dean 
soldered  connections. 


Mothod  oi  supportlaq  writiaq  board  on 
conToyor  line  and  storing  ipara  ahaats 


Die-cast  zinc  integral  cable 
clamp  swaged  to  steel  shell. 


its  next  empty  line  is  opposite  the 
first  not-Hirossed-out  line  number 
on  the  master  record.  For  each 
error,  the  number  of  the  respon¬ 
sible  operator  is  also  written  down. 
Errors  are  abbreviated  or  coded; 
thus,  S  10  C  P  C  means  miniature 
socket  No.  10  center  pin  is  cold 
soldered. 

The  writing  board  is  hinged  to 
a  metal  tray  that  hooks  over  the 
near  rail  of  the  conveyor  and  holds 
a  pan  in  which  spare  pencils  and 
master  record  sheets  are  stored. 
Spring  clips  on  the  board  itself  hold 
the  pencil  being  used.  Boxes  for 
small  parts  needed  during  assem¬ 
bly-line  operations  have  similar 
strap-iron  hooks  going  over  the 
conveyor  rail. 


Improved  rubber  bushing  serves  es 
csbie  relief,  gives  edded  insulitioii 
and  weatherproofing. 


Improved  patented  latch  locks 
connectors  for  added  safety. 


If  you  talk  to  sound  technicians  anywhere  you’ll  find 
Cannon  Type  P  connectors  are  the  accepted  standard  of 
quality . . .  taking  a  beating  day  in  day  out  where  frequent 
changes  in  circuits  are  required  on  all  kinds  of  jobs  up 
to  30  amp.  capacity. 

The  close  attention  to  important  details  called  out  in 
the  above  illustration  is  typical  of  the  care  used  in  the 
design  and  construaion  of  all  Cannon  Plugs— the  world’s 
most  complete  line. 

The  above  type  series  is  distributed  through 
seleaed  franchise  distributors.  The  line  is  fully 
described  in  the  Type  P  Bulletin.  Engineering 
bulletins  desaibing  each  of  the  many  basic 
types  of  Cannon  Plugs  will  be  sent  on  request. 

Type  P  insert  arrangements  include 
2-3-4-;-6  and  8  contacts.  All  con- 
ttcts  are  JO^amp.  capacity  except 
choseinP-8  layout  which  arelJamp.  p. 

Full  scale  layouts,  front  view  pin  in- 
sett,  engaging  side,  shown  at  right. 


High-Speed  I-F  Alignment 

Fast  alignment  of  i-f  transform¬ 
ers  in  receivers  calls  for  some 
means  of  attenuating  the  signal 
quickly  or  automatically  as  the 
trimmers  are  peaked. 

On  Emerson's  three-way  portable 
line,  attenuation  is  achieved  by 
pulling  the  chassis  away  from  a 
signal-radiating  loop  with  the  left 
hand  while  adjusting  the  trimmers 
with  a  tool  in  the  right  hand.  An 
operator  quickly  learns  to  syn¬ 
chronize  the  movement  of  the 
chassis  with  the  change  in  volume 
of  the  modulated  signal  coming 
from  the  speaker  on  the  chassis. 

Signals  from  a  central  signal  cage 
are  fed  to  a  master  attenuator  box 
at  the  alignment  position.  Here  a 
selector  switch  gives  a  choice  of 


SiiK*  IPI5  I 

CANNON  fliCTSIC  COMPANY 
lOS  ANOEIES  31.  CAUPORNIA 

FtetoriM  bi  Los  Anitlss.  Toronto,  Now  Hovsn.  Ropro- 
sontitivos  In  prineipti  citlss.  Address  Inquiries  to  Cennon 
Electric  Compeny,  DepeitmentOUO.P.O.  Sox  7^  Lincoln 
Heifhts  Stetlon,  Los  Angeles  31,  Celifomln. 
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to  solve  the  shortage  puzzle 

replace  key  pieces  with  LmucouL 


High  Dielectric  Strength 
Low  Power  Factor 
Heat  Resistance 
Low  Moisture  Absorption 
High  Impact  Resistance 
Dimensional  Stability 
Light  Weight 
Tensile  Strength 
Resistance  to  Abrasioa 


Lamicoid,  a  tiiermosetting  plastic  laminate,  has 
already  proved  itself  for  such  uses  as  terminal 
blocks,  panels,  dials  and  many  other  applications. 

The  same  qualities  that  make  it  adaptable  to 
these  uses  may  also  provide  practical  answers  to 
your  material  shortage  problems  .  .  .  and  perhaps 
even  bring  you  savings  or  improvements! 

For  example,  you  can  obtain  1.amicoid  in  a  wide 
variety  of  forms  and  grades  which  are  almost  cer¬ 
tain  to  possess  the  exact  characteristics  your  product 


requires.  This  versatility  is  possible  because  Lami¬ 
coid  is  produced  through  the  use  of  many  different 
fillers  such  as  glass,  nylon,  fabric,  paper,  etc.  with 
a  variety  of  resins. 

I^MicoiD  is  supplied  in  standard  sheets,  rods  and 
tubes,  or  fabricated  into  parts  to  your  specification. 
We  will  be  pleased  to  put  our  58  years  of  experience 
to  work  on  your  electrical  insulation  problems. 
Send  your  blueprints  and  specifications  today  for  a 
prompt  quotation. 


®MICA  9Mif£ei^ 

Schgntctady  1,  Naw  York 


Offices  in  Principal  Cities 


lAMICOID  ILwkIimM  Plattic)  •  MICANITI  ISwIH-tif  Mica)  .  iMTIU  IVoraiitMa  Fakrtci  un4  Fafarl  •  FAHICAnO  MICA 
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'oice  Frequency  Audio  Transform¬ 
ers  of  all  low-powered  types  are 
now  available  in  MIL  standard  AF 


TEFLON  MAGNET  WIRE 

FOR  HIGHEST  TEMPERATURE  APPLICATIONS 

We  invite  inquiries  where  requirements  call  for: 

small  SPACE  FACTOII 
HIGHEST  ABRASIO.^  RESISTANCE 

FLEAIBILITY  AND  ADHERENCE 
DIELECTRIC  STRENGTH 
RESISTANCE  TO  CHEMICALS 
capable  of  withstanding  temperatures  of  250  centigrade. 

WARREN  WIRE  COMPANY 

POWNAL  VERMONT 

Producers  of  Nylon,  Plain  Enamel,  and  Served  Magnet  Wire 
Tinned  and  Bare  Copper  Wire. 


the  World’s  Smallest 
Hermetically  ' 

Sealed  j 

Transformer 


22S8  Sepihreda  Bhrd. 

Los  Ai|iles  64,  Calif. 
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BARDWELL  &  McALISTER 


2950  ONTARIO  STREET 
BURBANK, CALIFORNIA 


m\m 


IRANSFOnMER  MfG  CO 


case  as  shown  above.  Production 
is  limited,  but  we  will  be  glad  to 
quote  on  quantities  to  meet  your 
requirements. 

These  transformers  are  available 
only  for  use  on  military  contracts. 

NOTE:  We  are  tooled  for  the  production 
of  terminals  and  cases  for  this 
transformer.  Write  for  prices. 

For  specifications  and  prices  on 
other  Triad  transformers,  write 
for  Catalog  TR-51. 


Drawing  upon  their  sixteen  ^  d 
years  of  experience  in  the  pro- 

duaion  of  studio  lights  used  by  j  ^  MOOtl  sooo 

the  motion  picture  industry,  _ 

Bardwell  &  McAlister,  Inc.  now  '  v 

offers  a  complete  new  line  of 
lights  especially  designed  and 

engineer^  for  TV  stage  and  mH  \ 

Paint  with  light  JHHk 

Painting  with  light  is  the  ability  to 

control  the  light  source,  in  order  to  m-  "  ~  ^  1 

emphasize  the  necessary  highlights  ^ 

and  the  all-important  shadows.  Only  fP 

through  controlled  light  can  the  scene  f  A 

or  subie«  be  given  the  desired  brii- 

liance,  beauty  and  third  dimensional  y 

effects.  Mm  ^  > 

Oyr  Specialists... 

are  always  ready  to  assist  and  advi^.  MOOtl  5^/f50 

your  engineering  staff,  so  that  your  '  .  • 

studios  and  stages  will  be  fully  equip-  ^ 

ped  to  properly  "Paint  with  Light.” 

Write  for  complete  specifications  and  prices  of  these  TV  SPOTS.  Address  Dept.  68. 


I 


Bardwell  &  McAlister’s  Line  of  Television  Lights 
TV  SPOTS  •  Designed  for  Television 

^  Studios  and  Stages 


JEFFERS 
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How  to  choose  ^ 
anREcholsecoil... 


Selecting  an  R.F.  choke  coil? 

Remember  this:  coil  constniction  is  of 
primary  importance. 

Insulated  copper  wire,  for  example,  is  su¬ 
perior  to  bare  wire  for  the  windings.  Rugged, 
molded  jackets  give  longer  service  than 
those  fanned  by  glue  or  other  means. 
Windings  soldered  to  leads,  and  the  elimi¬ 
nation  of  aborted  end-turns  mean  better 
adl  round  performance. 

Jeffers  R.F.  choke  coils,  types  101, 102  and 


104,  offer  all  these— as  well  as  numerous 
other  advantages.  Rugged  aial  compact, 
they  assure  uniform  results,  even  under  the 
mo^  difficult  circuit  conditions. 

Jeffers  coils  are  available  in  such  a  wide 
range  most  laboratories  no  longer  assemble 
their  own.  Instead,  they  carry  a  full  assort¬ 
ment  and  select  from  stock,  as  needed. 
Results:  lower  costs,  time  saved,  greater 
standardization . 

Write  today  for  our  apecificaiion  aheeta. 


Eloclronic*,  btc. 

Du  Boit,  Punmylvania 
A  SuMdIary  of  Soow  Carbon  Co. 


Other  Jsffsrt  Products 

ceramic  capacitors  •  disc  capacitors 
high  voltage  condensers  •  capristors 

Other  Speer  Products 
for  the  Electronics  Industry 
anodes  •  contacts  •  resistors  •  iron  cores 
discs  •  brushes  •  molded  notched*  coil  forms 
battery  carbon  •  graphite  plates  and  rods 

Other  Speer  Svbiidiariei .  Speer  Resistor  Corp., 
International  Graphite  &  Electrode  Corp. 


Manufacturers  of  a  complete  hne  of  TV  oncf  Raciar  Test  Equipment 

Til-lnslrumarit  Co  Inc. 

50  PATERSON  AVENUE  *  EAST  RUTHERFORD,  N  J 


VIDEO  DISTRIBUTION  AMPLIFIER 


PRODUCTION  TECHNIQUES  (cMtiniMd) 

465,  600,  1,450  and  1,620  kc,  and 
screwdriver-type  attenuators  per¬ 
mit  setting  the  maximum  level  at 
which  each  signal  is  fed  to  a  fixed 
loop  antenna  at  the  rear  of  the 
bench.  The  selected  signal  radiates 
directly  into  the  receiver  circuits, 
as  the  set’s  own  loop  has  not  yet 
been  connected.  A  hard  maple 
bench  surface  is  used  so  the  chassis 
will  slide  easily  back  and  forth. 
Trol-E-Duct  permits  warming  up 
the  seta  a  few  minutes  on  the  con¬ 
veyor  belt  that  brings  them  into 
the  alignment  cage. 


TV  Chassis-Centering  Jigs 

Precision  centering  of  each  tele¬ 
vision  chassis  with  respect  to  the 
picture-tube  mask  while  installing 
both  in  cabinets  is  achieved  with 


TYPE  1311  Video  Distribution  Amplifier  is  specifically  designed  to 
distribute  video  or  synchronizing  signals  to  several  outlets.  Thus,  five 
separate  equipments  can  be  fed  from  a  single  synchronizing  signal 
generator  and  monoscope  combination. 

The  high  degree  of  isolation  between  each  output  and  each  input 
circuit  prevents  interaction,  even  in  the  event  of  a  short  circuit  at  any 
one  of  the  output  lines. 

Type  1311  is  also  commonly  used  to  distribute  picture  signals  from 
TV  studios  to  a  number  of  different  locations. 


SPECIFICATIONS 

INPUT  impedance: . High  impedance,  for  bridging  75  ohm 

coaxial  lines. 

OUTPUT  impedance: . To  match  75  ohm  lines. 

INPUT  voltage: . 2  Volts  peak  to  peak. 

VOLTAGE  GAIN  EACH  CHANNEL:  .  Adjustable  from  0.9  to  1.1. 

OUTPUT  polarity: . Same  as.  or  opposite  of,  input  polarity, 

selectable  by  toggle  switch. 

NUMBER  OF  CHANNELS:  ....  5  separate  channels. 

FREQUENCY  response: . Pass  60  cycle  square  wave  undistorted. 

No  overshoot  on  100  KC  square  wave 
Down  3  DB  @  11  MC. 

Down  6  DB  @  13  MC. 

connectors: . Both  the  input  and  output  circuits  use 

PL-259  coaxial  line  connectors  which 
are  not  supplied. 

POWER  supply: .  105-125  Volts,  60  cycle,  single  phase, 

250  watts. 

finish: . Natural  sandblasted  aluminum. 

weight: . Amplifier:  17  lbs.  net. 

Power  Supply:  35  lbs.  net. 

price: . $550.00  F.O.B.  Plant  (including  power 

supply  as  illustrated). 

Complete  specifications  available  on  request. 


STEP  li  Placinq  platUc  mosk  on  mosk- 
cantoring  iig.  ProlacUng  plpaa  lit  into 
control  kolas  In  coblnat 


- ELECTRONIC  DEVELOPMENT. - 

ENGINEERING  and  PRODUCTION; 

Our  reputation  for  producing  top  quality  precision  electronic 
equipment  qualifies  us  as  a  reliable  and  capable  subcontractor 
for  manufacturers  currently  holding  primary  defense  orders. 
Inquiries  will  be  given  our  immediate  attention. 


STEP  2:  Fastaninq  mask  to  wood  cabi- 
Dst  with  wood  setsws,  using  ali.opsr- 
alsd  scrswdriTsr.  Pipas  on  |ig  proiact 
Into  coblnat  bolas  ior  controls,  csntsring 
mask  accurataly  witb  rsv*ct  to  tbssa 
holaa 
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Mmneapolis-Honeywell  eliminates  soldering  operations 
by  slipping  TEMf  LEX  105  over  coil  leads 

Quantity  use  of  Temflex  105  flexible  plastic  tubing  effects  substantial 
savings  in  assembly  costs  of  the  RA  117  Protectorelay  oil  burner 
^  control,  according  to  Minneapolis-Honey  well  Regulator  Company, 
makers  of  the  famous  MH  Control  Systems  and  Brown  Instruments. 

Assembly  of  the  control  calls  for  suitable  insulation  of  two  lead 
wires  from  each  of  two  coils  of  the  type  shown  in  the  illustration. 

Conventional  methods  would  call  for  clipping  off  the  lead  wires  close 
to  the  coils,  and  making  soldered  joints  to  insulated  wires  —  calling 
for  four  soldering  operations  for  each  control. 

But  Minneapolis-Honey  well  merely  slips  a  length  of  Temflex  105 
over  each  lead.  RESULT:  Soldering  operations  are  eliminated  .  .  . 
leads  are  thoroughly  insulated,  remain  flexible  .  .  .  assembly  costs 
are  cut  down. 

Service  advantages  of  Temflex  105  —  in  this  and  many  other  applica 
tions  —  are  even  more  outstanding.  This  Irvington  tubing  is  approved 
by  Underwriters’  Laboratories  for  90°  C  operation  in  oil  —  as  well  as 
for  continuous  operation  at  105°  C.  In  addition  to  this  superior  oil 
resistance,  Temflex  105  offers  good  resistance  to  mineral  and  coal  tar 
solvents  —  and  prolonged  exposure  to  acids  and  alkalies  has  little 
effect  on  its  initial  high  dielectric  strength  of  1200  vpm.  ^ 

Get  the  full  facts  on  Temflex  105  —  mail  the  coupon  for  free  technical  data  sheet. 


Sond  this  convanlant  coupon  now 


Irvinqton 

VARNISH  A  INSULATOR  COMPANY 

Irvington  11,  New  Jersey 

Plants:  Irvington  N.  J.;  El  Monte,  Calif.;  Hamilton,  Ontario,  Canada 


■  SL-l/U 

I  Irvington  Varnish  &  Insulator  Co. 

I  6  Argyle  Terrace,  Irvington  11,  N.  J. 

I  Gentlemen: 

j  Please  send  me  yoor  technical  data  sheet  on  Temflex 
I  lOS  Plastic  Tubing. 

I  Name . Title . . . . 


For  Further  Information,  Consult  pages  92-93  In  the  1951-1952  ElectronUs  Buyers’  Guide 
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FORMVAR  •  FORMEX  •  ENAMEL 


KNOW-HOW 


SECONDS 


STRIPPED 
CLEAN  IN 


X>VAR  It  ■MHCtrrdtlvti  iiea*erM|>la4  Imvm  wir*  rMdy  f*r 
Ml4«riaf.  N*w  la  bm  by  iMdla^  atoBafochirart  af  alacmcal 
■radact*.  Writ*  far  fkli  SAMPLi  far  fatfltf. 


NDELITY  CHEMICAL  PRODUCTS  CORP. 

472  Frelinghajseo  ATeane,  Newtrk  5,  New  jertty 


He  does  more  than  carry 
the  fullest  possible  stock 
for  promptly  filling  your 
needs.  He  has  a  wealth 
of  data  at  his  finger-tips 
on  the  applications  and 
correct  use  of  precision 
screws,  dowel  pins  and 
pipe  plugs.  He  wants  to 
serve,  as  w’cll  as  sell  you. 


LESA  manutacture  potentiometers 
lor  all  requirements.  With  20 
years  research  and  eiperience 
behind  us,  our  products  are  known 
and  recognised  lor  their  quality 
throughout  the  world.  Write  lor 
complete  inlormation  and  catalog. 


F"  MILANO 

(ITALY)  VIA  SERGAMO,  ?1 
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.....  - - - - - 

Advertising  men  agree  — to  do  a  complete 
advertising  job  you  need  the  double  effect 
of  both  Display  Advertising  and  Direct 
Mail. 

Display  Advertising  keeps  your  name 
before  the  public  and  builds  prestige. 

Direct  Mail  supplements  your  display 
advertising.  It  pin-points  your  message 
right  to  the  executive  you  want  to  reach  — 
the  person  who  buys  or  influences  the 
purchases. 

More  and  more  companies  are  constantly 
increasing  their  use  of  Direct  Mail  because 


- - 

Mc6RAW-HILL 

DIRECT  MAIL  LIST  SERVICE 


it  does  a  job  that  no  other  form  of  adver* 
tising  will  do. 

McGraw-Hill  has  a  special  Direct  Mail 
Service  that  permits  the  use  of  McGraw- 
Hill  lists  for  mailings.  Our  names  give  com¬ 
plete  coverage  in  all  the  industries  served 
by  McGraw-Hill  publications  — gives  your 
message  the  undivided  personal  attention  of 
the  topnotch  executives  in  the  industrial 
Arms.  They  put  you  in  direct  touch  with  the 
men  who  make  policy  decisions. 

Some  people  have  a  wrong  conception  of 
Direct  Mail.  There’s  no  hocus-pocus  to  it— 
there's  no  secret  formula— nor  is  there  need 
for  an  extensive  department  to  plan  and 
execute  your  mailing  program.  You  don’t 
even  need  your  own  mailing  lists. 

Probably  no  other  organization  is  as  well 
equipped  as  McGraw-Hill  to  solve  the  com¬ 
plicated  problem  of  list  maintenance  in  in¬ 
dustrial  personnel.  Our  lists  are  compiled 
from  exclusive  sources,  based  on  hundreds 
of  thousands  of  mail  questionnaires  and  the 
reports  of  a  nationwide  field  staff,  and  are 
maintained  on  a  twenty-four  hour  basis. 

In  view  of  present  day  difficulties  in 
maintaining  your  own  mailing  lists,  thjs  ef¬ 
ficient  personalized  service  is  particularly 
important  in  securing  the  comprehensive 
market  coverage  you  need  and  want 

Ask  for  more  detailed  information  today. 
You’ll  be  surprised  at  the  low  over-all  cost 
and  the  tested  effectiveness  of  these  hand¬ 
picked  selections. 


McGRAW-HILL 

PUBLISHING  COMPANY,  INC. 


330  WEST  42nd  STREET  NEW  YORK  18  N  Y 


(coatiniMd) 


Rate  Meosuring 


for  better  marking  use 


PROOUCtlON  TiCHHlQUCS 


THI  MAIKIM  MnHOD 

Markem  marhinM,  types,  and  inks  constitute 
a  better  method  for  marking  the  products  of 
industry.  Markem  equipment  is  angiiMwrftd  to 
solve  special  marking  problems,  ^hind  the 
Markem  method  lies  nearly  half  a  century  of 
marking  erperience  which  may  be  applied  to 
your  marking  problem. 

MARKIM  MARKING  MACHINIS 

There  is  a  Markem  marking  machine  for  prae* 
tically  every  marking  purpose  — >  for  direct 
markint  of  fwoduct  packages,  iModuets,  and 
product  parts  for  imprinting  labels,  tags, 
tapes,  and  special  gummed,  prees\ire-sensitive 


roft  MARKING  PRODUCTS, 
PARTS,  PACKAOeS,  TAPES, 
TAGS,  LABELS  —  PLAT,  CUR. 
VED,  IRREGULAR  SURFACES 


or  heat  seal  backed  material,  or  for  {woducing 
compUU  tcbtU.  Makes  up  to  many  thousand 
durable  imprints  per  hour  on  almost  any  kind 
of  material.  No  S|>ecial  skill  needed  to  operate, 
logend  and  odor  of  imprint  quickly  and  easily 
changed. 

lUKI  YOUR  MARK  WITH  MARKIM 

T^ether  you  make  saws  or  sox,  spark  plugs  or 
shoes,  TV  tubes  or  tachometers,  drugs  or  band 
grenades  whatever  your  marking  [woblem 
find  out  how  easily  and  eoonomically  the 
Markem  method  can  handle  it.  Just  sen<l  a 
sample  of  the  item  to  be  marked  and  details  of 
your  needs  to  Markem  Machine  Company* 
Keene  New  Hampshire. 


BErrciemdmARtctM^mfmsiAice  mbh 


th.  Control 

\  Stobiliiotion 
High'  Testing 

o.»%  \ 

— ’ 

t*..  ^  sillier**^  Slro#l 

OOllCASCORPORMWM-^-^^-- 


STEP  3:  Using  wood  pogs  to  e«it.r 
chassis  with  raspoci  to  holM  lot  con¬ 
trols.  whilo  omothar  opotoioi  pushM 
chossls  Into  cobinot  iiom  root.  Holos  In 
pogs  fit  control  shoits 


8imple-to-use  jigs  in  Emerson’s 
Jersey  City  plant.  The  accompany¬ 
ing  illustrations  show  the  three 
steps  involved. 


T  angle-Pre  venter 

To  PKEVENT  dial  cords  from  tan¬ 
gling  on  peg  boards,  Emerson 
methods  engineers  introduced  a 
system  of  placing  strips  of  scrap 
corrugated  cardboard  on  the  pegs 
between  groups  of  ten  cords.  When 
a  board  is  completely  loaded,  a 
three-hole  strip  is  placed  hori¬ 
zontally  over  the  pegs  to  hold  the 
cords  on. 


Cordboord  Mporator  itrlp.  bctwMn 
group*  oi  ton  dial  cords  wiinhni.. 
longl**  wh*n  oporator  ho*  to  grab  and 
install  cord  on  tbroo-way-radlo  piodnc- 
tton  lino  boring  204ocond  tfano  cyelo 
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8«l«etaM«  UiMar  tcaanlnt  fIftKtM 
OpIlMaM  RaMlatlaa 
Seanninf  Rant* 


»» SPECTRUM  ANALYSIS 

FROM  AUDIO  TO  MICROWAVE  FREQUENCIES 


Saaaalat  Wm:  Caatlaaaatly  varlaMa,  MKC  ta 
awa 

Aai»llta4a  taala:  Llaaar  bb4  twa  tfaaatfa  lap 
laa^  Valtata  Raapa:  MPai  V.— M  V. 

PlMMatlaa:  Caatlaaaa^  variaMa  traai  2KC  ta  Pattar 
tHaa  m  CPS. 


Hara  la  yaar  aaaarar  far  traly  liia^  fitali  ipaa^  aaalyaia  af 
vibratlaaa.  haraiaalaa.  aahai,  aaaaatlaa  aaP  latanaaPalam  aa- 
Par  vtatia  ar  Pyaaiala  aaadttfaa*.  Tba  AP-1  aataaiatta^ly  mm. 

rata«  aaP  aMaaaraa  fraaaaacy  aai  aiaaaltaPa  af  aaaiplax  aaPla 


wava  Mwaaaaatt. 
Fraaaaaay  RaMa 


Fraaaaaay  Raaaa . 4t-n.MP  caa.  lap  aaala 

laaat  VaftMTlfMpa . 

Valtata  Sada . Llaaar  aap  twa  PaaaPt  lap 

Raaalatiaa .  O^lnaai  ttraapMat  frapaaaay  raapa. 


10  SOUTH  SECOND  AVENUE,  MOUNT  VERNON,  N.  Y. 
WRITE  TODAY  FOR  COMPLETE  SPECIFICATIONS  AND  PRICES. 


S[[  JH[  COMPLUE  LINE  OF  PANORAMIC  INSTRUMENTS  DYNAMICALLY  DEMONSTRATED  AT  THE  IRE  SHOW  •  Booth  N-6. 


Collect  data  more  quickly  and  easily  with  Panoramic's  graphic 
assistance.  You  will  find  that  these  fine  instruments  are  unexcelled 
for  laboratory,  research  and  production  applications  requiring  spec¬ 
trum  or  waveform  analysis. 

Whatever  your  problem — there  is  a  Panoramic  analyzer  to  answer 
your  needs  for  analyzing  waveform  distortions,  noises,  characteris¬ 
tics  of  AM,  FM  or  pulsed  signals,  vibrations,  spurious  oscillations 
or  modulation,  response  characteristics  of  filters  or  transmission 
lines  or  monitoring  many  frequency  channels  simultaneously. 


Moiw  Va/iwel*  Than  Ivtr! 

PANADAPTOR  SA-8a  PANALYZOR  SB-8a 

New  Panoramic  engineering  achievements  em¬ 
bodied  in  these  improved  instruments  open  im- 
portont  new  applications  involving  modulotion 
and  interference  problems. 

•  IMPROVED  RESOLUTION  DOWN  to  SO  CPS  tec  RF 
spectrum  onelysis  where  moximum  resolution  Is  e 
"must" 

a  LOW  SWEEP  RATES  DOWN  TO  1  SCAN  PER  SEC¬ 
OND  for  analysis  of  pulsed  RF  signals  with  low 

•  rONG*  PERSISTENCE  DISPLAYS 

•  CONTINUOUSLY  VARIABLE  SCANNING  WIDTH 


PANORAMIC  SONIC  RfSPONSE  INDICATOR  C-7 
Rore  Accurota  Frequency  Response  Measure 


UMd  wttli  MaMs  AR.|  ar  LP-I.  tha  allawa 
visaal  latpaatiaa  af  tha  aaiMItada  va.  fraaaaaay 
rfiaraat^stlc  af  syataaia  la  tka  raata  katWMa  4t 
and  20.0M  aaa.  May  ka  iMd  far  raaaarake  ala. 

•  Llaaar  ar  laf  (dl  dk  raata)  aaitlltada  aaala 

•  tlaw.  I  aaa  awaat  rata  ^ 

•  iQ-staa  atlaaaatar  witk  IM  dk  raata  salaats  aaf. 

valtatM  katWMa  M  aileravalta  aad  S  valta 

•  3  aalMtakla  aetaat  laiaadaaaaa:  100  akaia:  MO 
akau;  3000  akMs 


20  KC  let  aaala  araaldai  a  ataialata  viMal  ataatratraak 

af  tka  aaala  aaaatraia  fraai  40  ta  20.000  aaa.  A  taalaa 
eaatral  aad  a  tkraa.ataa  aaaaalnt  raata  aalactar  aanalt 
salacHaa  and  laatnHteaftaa  af  any  laartraai  aattaant  far 
fhara.  datallad  analysis. 


PANORAMIC  SONIC  ANALYZER,  MODEL  LP  I 
for  incteosed  hormonic  r(‘Solution  in 
high  sp»>ed  oudio  waveform  onalysis. 


PANORAMIC  ULTRASONIC  ANALYZER.  MODEL  SI  7 
Direct  Reading  Spectrum  Analyzer 


PANORAMIC  SONIC  ANALYZER.  MODEL  AP  T 
Automotic  Wovaferm  Anolysis  in  Only  1  Second 


d 


twist-and-turn  elbow  provides  both 
a  bend  and  a  modal  rotation  through 
90  deg,  in  a  unit  no  larger  than  a 
standard  90-deg  bend  alone. 


NEW  PRODUCTS 


Edited  by  WILUAM  P.  O'BRIEN 


Tube  and  Component  Speciiications  Geared  to  Military  Needs 
.  .  .  Laboratory  Instruments  Continue  Plentiful  .  .  .  Chief 
Features  of  Latest  Industry  Literature  Are  Outlined 


developed  a  wide  range  of  subminia¬ 
ture  sliprings  that  are  particularly 
advantageous  where  requirements 
demand  mechanical  and  dielectric 
strength,  insulation  and  arc  re¬ 
sistance,  absolute  minimum  torque 
friction,  and  a  compact  construction 
with  silver,  gold,  or  platinum  rings 
securely  molded  in  place.  They  are 
fabricated  with  Formex  magnet 
wire  which,  because  of  the  physical 
properties  of  its  insulating  film, 
plus  its  coating  of  NAER  L-45  in¬ 
sulation,  makes  it  extremely  effec¬ 
tive  in  all  communications  and  in¬ 
dustrial  electronic  equipment.  The 
slip-rings  are  factory  tested  to  1,000 
v  and  will  fulfill  all  requirements 
for  rigid  standard  operations. 


Two-Way  Radio  Station 

Radio  Corp.  of  America,  Camden, 
N.J.  Model  CSF-60A  desk-type 
Fleetfone  station  combines  a  60- 
watt  transmitter-receiver  and  its 
power  supply  in  a  compact  cabinet. 
The  cabinet  has  ample  room  for 
mounting  a  line  termination  panel 
to  permit  remote  operation  of  the 
transmitter.  The  equipment  per¬ 
mits  adjacent  channel  operation  in 
the  30  to  50-mc  band.  The  receiver 
has  high  selectivity,  with  nearly  flat 
response  over  the  desired  modula¬ 
tion  range  of  ±15  kc  of  the  desired 
signal,  and  maximum  rejection  of 
undesired  adjacent-channel  signals. 


Ceramic  Capacitor 

Speer  Carbon  Co.,  St.  Marys,  Pa., 
is  now  producing  the  J-cap,  a  thin 
disk  ceramic  capacitor  of  unusual 
physical  strength,  with  dimensions 
of  0.156  in.  maximum  thickness  and 
0.594  in.  maximum  diameter.  Now 
in  mass  production  is  the  0.005-tif 
500-v  unit  It  will  easily  meet  all 
requirements  of  the  RTMA  stand¬ 
ards.  Ratings  are:  minimum  ca¬ 
pacitance,  0.005iif;  working  volts, 
500  v  d-c ;  test  voltage,  1,300  v  d-c ; 
leakage  resistance,  over  7,500  meg¬ 
ohms;  and  power  factor,  less  than 
2.5  percent 


Microwave  Components 

General  Precision  Laboratory, 
Inc.,  63  Bedford  Road,  Pleasant- 
ville,  N.Y.,  has  announced  a  line 
of  specialized  microwave  compo¬ 
nents  for  use  in  radar,  telecommuni¬ 
cations,  microwave  experimentation 
and  similar  research  or  production 
fields.  The  lightweight,  high-effi¬ 
ciency  waveguide  switch  presents 
a  maximum  vswr  of  1.10  in  switched 
positions,  and  a  vswr  during  switch¬ 
ing  interim  of  a  maximum  of  1.50. 
Cross  attenuation  varies  from  -25 
to  -40  db  over  a  10-percent  band¬ 
width.  The  block  switch  complete 
with  motor  weighs  only  6  oz.  The 


Comparator 

A.  F.  Smuckler  &  Co.,  Inc.,  202 
Tillary  St.,  Brooklyn  1,  N.Y.  The 
RXZ  comparator  is  an  instrument 
specifically  designed  to  reduce  the 
time  consumed  in  the  testing  and 
inspection  of  completed  complex 
electronic  chassis,  assemblies,  sub- 
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assemblies  and/or  components, 
either  resistive,  reactive  or  complex 
combinations.  The  deviation  in  per¬ 
cent  of  the  circuit  under  test  as 
compared  to  the  standard  circuit  is 
indicated  on  a  calibrated  dial.  A 
switching  system  is  incorporated  by 
which  abnormal  deviations  in  a 
simple  or  complex  circuit  are  pin¬ 
pointed  in  the  chassis  under  test. 
The  instrument  also  incorporates 
means  for  specific  trouble  shooting 
by  point-to-point  impedance  meas¬ 
urement  and  has  an  ohmmeter  of 
wide  range  for  individual  com¬ 
ponent  analysis. 


type  180  is  an  accessory  amplifier 
for  use  with  any  laboratory  oscil¬ 
loscope  in  the  investigation  of  low- 
level,  low-frequency  signals.  It 
provides  either  single-ended  or  dif¬ 
ferential  amplification.  Output  is 
single-ended  only,  and  voltage  gain 
is  50.  Principal  applications  of  the 
instrument  are:  (1)  Increase  of 
oscilloscope  sensitivity;  (2)  Obser¬ 
vation  of  difference  voltages;  and 
(3)  Elimination  of  hum  pickup. 
High-frequency  response  is  flat  to 
beyond  20  kc.  In-phase  signal  at¬ 
tenuation  is  1,000  to  1  or  60  db.  In¬ 
put  impedance  is  1  megohm  at 
either  input.  Output  impedance  is 
less  than  1,000  ohms.  Power  re¬ 
quirements  are  116  v,  60  cps,  30  w. 


High-Peak  Triode 

Radio  Corp.  of  America,  Harrison, 
N.J.  Model  5893  pencil-type  triode 
tube  is  a  medium-mu  type  capable 
of  producing  a  peak  output  of  more 
than  1,000  w  in  plate-pulsed  service 
at  frequencies  up  to  3,300  me.  De¬ 
signed  for  pulsed-oscillator  and 
power-amplifier  service  in  the  uhf 
region,  it  is  engineered  to  provide 
h-f  performance  in  both  pulse  and 
c-w  applications.  It  is  rated  to 
take  a  plate-voltage  pulse  of  up  to 
1,750  V  on  pulsed-oscillator  service, 
and  will  maintain  stable  oscillations 
at  pulse  voltages  as  low  as  800  v. 
In  c-w  applications  it  can  deliver 
a  useful  power  output  of  more  than 
6  w  at  a  plate  voltage  of  300  v 
and  a  frequency  of  1,000  me.  It 
measures  2A  in.  in  overall  length. 


Military  Tube  Sockets 

Methode  Mfg.  Corp.,  2265  W.  St. 
Paul  Ave.,  Chicago  47,  Ill.,  is  now 
manufacturing  military  tube  sock¬ 
ets  featuring  type  MFE  phenolic 
plastic  insulators.  Ceramic  insula¬ 
tors  are  steatite,  grade  L-4B  or 
better  per  JAN  1-10.  Contacts  are 
silver  plated  copper  base  alloy 
(phosphor  bronze  and  beryllium 
where  specified)  with  terminals  hot 
tin  dipped.  Shields  and  bases  on 
JAN  S-28  units  are  steel  cadmium 
plated;  S-28A  and  Amendment  1 
parts  use  brass,  nickel  plated. 


Pressure  Gage 

Byron  Jackson  Co.,  P.O.  Box  2017, 
Terminal  Annex,  Los  Angeles  54, 
Calif.  Model  PM-14  Vibrotron  pres¬ 
sure  gage  is  the  first  in  a  series  of 
transducers  developed  to  fill  the 
need  for  a  miniature  electronic, 
pressure-sensitive  pickup  with  vari¬ 
able  frequency  output.  It  is  es¬ 
pecially  designed  for  use  in  aircraft 
and  missile  flight  tests.  The  gage 
can  be  supplied  in  any  pressure 
range  from  0  to  3  psi  absolute  to 
0  to  6,000  psi  absolute.  Output 
frequency  range  can  be  supplied 
in  any  bandwidth  up  to  ±15  per¬ 
cent  of  the  mean  frequency.  Mini¬ 
mum  and  maximum  operating  fre¬ 
quencies  available  are  1.5  kc  and 
12  kc  respectively.  It  can  be  tuned 
to  any  of  the  RDB  channels  6 
through  12.  Complete  technical 
specifications  for  the  gage  and  the 
oscillator  illustrated  below  it  are 
Owen  Laboratories,  412  Wood-  given  in  a  recently  issued  bulletin 
ward  Blvd.,  Pasadena  10,  Calif.  The  available  on  request. 


Ionization  Tester 

Airmec  Laboratories,  Ltd.,  366 
Madison  Ave.,  New  York  17,  N.Y., 
has  introduced  a  nondestructive  and 
nonlethal  equivalent  of  the  insula¬ 
tion  breakdown  test.  Threshold  vol¬ 
tage  at  which  ionization  commences 
within  an  insulating  material  is 
indicated  audibly  and  direct  leakage 
currents  are  indicated  visually,  per¬ 
mitting  continuous  production  test¬ 
ing  or  sampling  without  waste  or 
danger.  Type  732  6-kv  unit  covers 
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mean  maximum 


\istening 
Pleasure 


—  thanks  to  the  finest  in  modern  sound 
recording  methods  and  equipment 

Music  lovers  everywhere  know  that  Columbia  LP  records  mean 
more  listening  pleasure— not  in  playing  time  alone,  but  in 
superb  quality  of  reproduction.  Yet  few  listeners  outside  the 
professional  circle  realize  the  degree  of  perfection  which  this 
record  quality  requires  in  every  step  of  manufacture  and  proc¬ 
essing.  Take  the  original  sound  recordings  and  the  processing 
masters,  for  example.  Frequency  response,  signal-to-noise  ratio, 
distortion  and  surface  noise  must  measure  up  to  standards 
which  would  have  seemed  entirely  impractical  a  few  years  ago. 
But  Columbia  has  found  that  Audiotape  and  Audiodiscs  are 
an  ideal  combination  for  meeting  all  of  these  exacting  re¬ 
quirements  —  Audiotape  for  recording  the  original  sound  and 
Audiodiscs  for  the  masters  from  which  stampers  are  made.  In 
fact  this  same  record-making  combination  is  now  being  used 
with  outstanding  success  by  America’s  leading  producers  of 
fine  phonograph  records  and  broadcast  transcriptions. 

You  can  get  this  same  sound  perfection  in  your  recording 
work,  too  —  with  Audiodiscs  and  Audiotape.  Theii  superior 
quality  is  the  result  of  more  than  12  years  of  specialized  experi. 
ence  by  the  only  company  in  America  devoted  solely  to  the 
manufacture  of  fine  sound  recording  media,  both  tape  and  discs. 

#r4«  tmelmuf  trade-mark  af  Calaatbia  Laag  Playing  Racarde—aymkal  ^  highaat  gmaUiy. 
nada^Marke  ''CaUaMa,**  ^^Maaiarwarka,**^  .  9  V.S.  Pat.  0$.  Mareaa  Megittradat. 


AUDIO  DEVICES,  Inc. 

444  MADISON  AVI.,  NSW  VOtK  11.  N.  X 
IxSSrt  0«al‘>  >1  ■«>  NMh  M.,  Nm>  YhS  U.  N.  «,  C«Mm  “AllAt” 
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for  the  original  sound 


for  the  master  recording 


NEW  PRODUCTS 


(contiiMitd) 


from  260  to  5,000  v;  the  type  755, 
a  20-kv  tester,  covers  from  3,500 
to  20,000  V.  Both  are  continuously 
variable  over  the  entire  range. 


Twin  Power  Triode 

Radio  Corp.  of  America,  Harrison, 
N.J.  The  6080  low-mu,  high- 
perveance  twin  power  triode  is  de¬ 
signed  primarily  for  use  as  the 
regulator  tube  in  stabilized  d-c 
power-supply  units.  It  employs  a 
compact  design  in  which  special 
attention  has  been  given  to  features 
that  improve  its  strength  against 
shock  and  vibration.  Use  is  made 
of  a  button  stem  to  strengthen  the 
mount  structure  and  to  provide 
relatively  wide  interlead  spacing  for 
reduction  in  susceptibility  to  elec¬ 
trolysis.  These  features  contribute 
to  its  dependability  and  suitability 
for  use  in  military  applications.  It 
is  also  useful  in  projection  tv  scan¬ 
ning  applications  where  pulsed 
plate  voltages  of  high  value  are 
encountered. 


simplified  by  ^^building  block"  electronic  packages 
makes  possible  synthesis  of  present  and  future  aircraft 
control  systems. 


Servomechanisms,  Inc.,  has  pioneered  in  developing  functionally-packaged 
standard  plug-in  units  for  electronic  and  electromechanical  aircraft  instru¬ 
mentation.  Servomechanisms  technique  of  MECHATRONICS...the  multiple 
and  interchangeable  use  of  standard  units  achieves  simplified  control  sys¬ 
tems  which  solve  the  aircraft  need  for: 


•  Training  Simpiicity 

•  Ease  of  Assembly 


Instant  Maintainability 
Spatial  Adaptability 


Trespass  Alarm 

Dondar  Devices,  P.O.  Box  187, 
LaCanada,  Calif.,  has  introduced 
electronic  devices  that  can  be  used 
to  sound  alarm  bells  or  turn  on 
lights,  by  merely  approaching  a 
sensitized  area  or  by  touching  a 
sensitized  object.  Model  100  plugs 
into  a  110-v  a-c  outlet.  Price,  in¬ 
cluding  tubes,  is  $129.50.  Model 
101,  the  larger  unit,  will  handle 
1,000  w  of  flood  lights  without  addi¬ 
tional  relays.  Output  terminals  for 
110  V  and  8  v  are  provided  on  both 
the  momentary  circuit  and  the  time- 
delay  circuit,  allowing  wide  flexi¬ 
bility  in  installation  for  bells,  lights 
and  additional  relays.  It  plugs  into 


A  typical  Sarromachanlsmi,  Inc.  con¬ 
trol  ryitom  (hewing  the  multiplo 
combination  of  bvilding  blochr,  each 
block  oaiily  removable  and  replace¬ 
able. ..(imple  fe  check  and  sorvico. 


El  Segundo,  Cal. 


Fort  Uwderdele,  Fla.  POST  I.  STEWART  AVENUES.  WESTSURY,  N.Y 
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Designers!  These  standard  forms 


are  now  available... 


Check  these 


'folded  Sheets 


Extruded  Rod 


Molded  Rod 


Extruded  Tubing 


fh«  registered^^de  name  for  \/ 

polytiWluorchloroethylei^  «•  the  high  Thin  Film 

temperature  fluorocarbon  thermoplastic 
for  commercial 
Manufacturing 
ision  of  The  M.  W.  Kellogg  Company 


Pre-Fabricated  KeM  Parts  avallabi*  i«  May  staadard  abas  iadada 


GASKETS  *  WASHERS  *  VALVE  DISCS  *  “0”  RINGS  ★  PACKING  VALVE 
DIAPHRAGMS  *  PUMP  DIAPHRAGMS  *  TRANSFORMER  TERMINALS  KEL-F 
COATED  SILICONE-CORE  “0"  RINGS  ★  ALSO  KEL-F  COATED  HOOKUP  WIRE 


Molding  Powders,  both 

plostkiied  and  unplosHcizod;  waxes; 
offs;  greases;  and  dfsporsfons  are  avail¬ 
able  directly  from  the  manufacturer. 


CHEMICAL  MANUFACTURING  DIVISION 

TtoMW.  YkJEUOGG  QmUPANY 

A  •WWIAmr  OP  POUJtAM  IWCOUPONATOO 

P.O.  BOX  409,  lERSEY  CITV  3.  N.  J. 
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WlRE^ 

Cable 


for  every  application 


MPERITS  CO.,  Inc..  S61  Broadwoy,  New  York  12  ,  N.  V. 

In  Canada  Atlas  Radio  Corp  .  Ltd  .  560  King  St .  W  Toronto 


LOOK  TO 


PROVIDE  DELAYS  RANGING 
FROM  I  TO  120  SECONDS 


f  EATURES:  —  Compensated  for  ambient  tempera¬ 
ture  changes  from  — to  110*  F  . . .  Hermetically 
sealed;  not  affected  by  altitude,  moisture  or  other 
climate  changes . . .  Eroloeion-proof . . .  Octal  radio 
base  . . .  Compact,  light,  rugged,  ine:^nsive  . .  . 
Circuits  available:  SPST  Normally  Open; 


Amperite 
REGI^TORS 
are  the  sim¬ 
plest,  lightest. 


cheapest,  and  most  compact  method  of  obtcdniM 
current  or  voltage  regulation . . .  For  currents  of  .060 
to  6  Amps. . . .  Hermetically  sealed;  not  affected  by 
altitude,  ambient  temperature,  hunddity., 


Write  for  4-page  /ilustrcrfed  Bulletin. 


The  sensitive  and  dependable  perform¬ 
ance  so  important  in  electromc  equip¬ 
ment  demands  wire  and  cable  that 
conform  to  rigid  specifications. 

You  can  depend  on  Carol  wires,  cables, 
and  wiring  assemblies  made  to  your 
specifications  to  $urpas$  every  test 
requirement! 

Carol  engineering  and  manufacturing 
facilities  are  complete — for  we  draw 
copper,  copperweld,  and  aluminum;  for¬ 
mulate  our  insulating  materials  from 
natural  rubber  or  synthetic  rubber  or 
plastics.  Carol  is  a  complete  wire  mill 
with  all  tlm  necessary  adjuncts  to  be 
completely  independent  and  without 
intermediate  profits. 

Constant  Laboratory  control  over  raw 
materials,  work  in  process,  and  finished 
product  assures  dependable  perform¬ 
ance. 

Check  the  advantages  of  Carol  quality 
and  service  in  solving  your  wiring  prob¬ 
lems.  Write  us  about  those  problems 
today! 


MONEY-SAVING  TIPS  ON 

BUYING  SCREWDRIVERS  and 
NUT  DRIVERS 

If  your  work  calls  for  several  different  sizes  of  nut 
drivers,  and  Phillips  and  regular 
screwdrivers,  buy  detachable-handle 
multiple  sets,  rather  than  individual 
tools.  The  "99"  set,  for*  instance,  is 
13  tools  for  only  $10.95.  The  CK-3 
set  gives  you  6  screwdrivers  and  a 
7/16"  nut  retainer  handle  for  only 
$4.35! 

XCELITE  INCORPORATED 

Fonnerir  Fork  Metolwore  Co.,  Isc 
Ospt.  C  Orchard  Park,  N.  Y. 


XCELITE  SCREWDRIVER 
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pUASflCOM 

V  CaP»o»®'* 


Large  values  of  capacitance 
are  housed  in  CP  70  style  con¬ 
tainers.  Soldered-in  glass  in¬ 
sulators  assure  hermetic  seal¬ 
ing.  Small  values  of  capaci¬ 
tance  are  housed  in  our  popu¬ 
lar  glassmike  style  containers. 

OUR  SPECIALTY  is  engi¬ 
neering  capacitors  to  exact¬ 
ing  requirements. 

We  invite  your  inquiries. 


”  utilize  polystyrene 

as  the  solid  dielectric-es- 
pecially  suitable  for  these 
applications: 

•  computors  •  calculators 

•  saw-tooth  oscillators 

•  RC  circuits 

•  electronic  controls 

•  integrating  circuits  • 

Plasticon  Type  "P"  Capacitors  have  gained  wide  acceptance 
for  a  variety  of  applications  in  addition  to  those  listed  above. 

If  you  require  the  following  characteristics,  specify 
Plasticon  "P"  Capacitors: 

Electrical  characteristics  at  25*C  ambient 
temperature: 

•  high  resistance  10"  ohms  /mfd  or  10"  ohms 
max. 

•  low  power  factor  0.05%  or  less 

•  low  dielectric  absorption  0.05% 

•  Q  is  practically  constant  from  DC  to  100  Kc 

O^her  features: 

•  voltage  ranges  available  100,  400  and 

f.  1000V 

•  capacitance  range  0.001  to  25  mfd 

•  capacitance  tolerance  10%  standard  — 
also  available  5%,  2%  and  1% 

•  temperature  range  — 60^  to  -f  90^ 

•  temperature  coefficient  approx.  150  PPM/ 

1  °C  negative 


MANUPACTURIRS 

GlassmUte  Capadton 
Plasticon  Capadton 
HiVolt  Power  Supplies 
PtsUt  Forming  Networks 


© 


Au  m 


AU  Phones:  AMbotsodor  2-3727 


Compmm y 
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!  L'ltrasonic  Soldering  Iron 

j  Eagle  Engineering  Co.,  1139  So. 

I  Wabash  Ave.,  Chicago  5,  Ill.  In  the 
I  new  technique  developed  by  the 
Mullard  Electronic  Research  Labor¬ 
atories,  the  hard  oxide  skin  is 
temporarily  destroyed  by  passing 
;  ultrasonic  energy  through  the 
molten  solder.  The  equipment  con¬ 
sists  of  a  strong,  portable  power 
I  unit  supplying  either  a  soldering 
iron  or  a  solder  bath  for  dip  tin- 
'  ning  small  components.  There  are 
no  controls  other  than  a  main 
switch  on  the  power  unit  and  a 
trigger  switch  on  the  iron. 


NEW  PRODUCTS  (continytd) 

a  standard  110-v  a-c  outlet.  Price, 
including  tubes,  is  $199.50. 


Our  23  years'  experience  in 
Iransjornier  manufacturing  is  your 
assurance  of  quality . 

Our  highly  competent  engineering 
staff  and  modern  com  eyorized 
assembly  plant  provide  efficient 
design  and  prompt  delivery  of 
hermetically -sealed  transformers. 

We  suggest  that  "GTC"  is 
worthy  of  your  consideration 
when  you  ree/uire  transformers 
to  meet  military  specifications. 

PRIME  and  SUB-CONTRACTORS  ore 
invited  to  write. 

Our  new,  self-contained  plant,  com¬ 
plete  with  metal-working  and  tool¬ 
making  facilities,  is  available. 


GENERAL  TRANSFORMER  COMPANY 

serving  industry  s/nce  1926 

18240  Harwood  Avenue/  Homewood,  Illinois 

(Suburb  of  Chicago) 


Electronic  Timer 

The  Timetrol  Co.,  P.  O.  Box  193, 
Rockford,  Ill.  Model  701  electronic 
timer  incorporates  unique  circuit 
features  that  provide  accuracies 
within  0.5  percent  of  time  cycle. 
Time  interval  is  continuously  ad¬ 
justable  and  accuracy  is  unaffected 
by  supply  voltage  fluctuations.  The 
timing  cycle  is  initiated  by  a  con¬ 
tact  closure  and  a  spdt  relay  is 
operated  at  the  end  of  the  timed 
interval.  Time  intervals  from  0.05 
to  20  seconds  can  be  furnished. 
Spdt  relay  contacts  are  rated  at 
115  V,  5  amperes,  noninductive.  The 
unit  operates  on  105  or  130  v,  50 
or  60  cycles,  and  it  recycles  instan- 


JAN 


27 


MIL 


27 


Requirements 
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Audio  a  Video 


PRODUCTS  CORP 

730  Fifth  Avenue  •  New  York  1 9,  N.  Y 


Cable  AddrMst  “AUDIOVIDEO 


h*o$«  t«nd  d«scripliv«  doto  on  th«  following  | 
AMKX  models:  I 

303.,.304...307...375...S3079...500..’  j 

My  noina  iti . . . . . 

My  bviinasi  allilioliofi: . 

My  peiilion  Hiarat. - 

Moil  oddrett: . . . . 


City  ti  Stalai _ _ _ _ _ 

L _ 


For  Immediate  Details,  Wire  Or  Telephone  Collect:  PLAZA  7-3091 


Zelemetering  •  Data  Recording 
with  and  Zape. 


MODEL  303  is  a  system  which  records  pulse  width  modulation 
on  which  the  pulse  width  varies  from  100  microseconds  to 
1,000  microseconds  with  ajpulse  width  accuracy  of  3:2  micro¬ 
seconds  at  30'  per  sec.  Ine  period  of  the  pulse  repetition 
rate  must  exceed  the  maximum  pulse  length  by  at  least  7S 
microseconds. 


MODEL  306  is  designed  to  record  low  frequency  data  within 
the  spectrum  of  0  to  2,500  cycles  ±  1  db. 

MODEL  307  is  qtecially  designed  to  record  and  reproduce  all 
frequencies  from  100  cycles  to  100,000  cycles. 

MODEL  37S  is  a  60  watt  Capstan  Motor-Power  Amplifier 
driven  by  a  precision,  60  cycle  compensated  tuning  fork. 

MODEL  S3079  Air-bome  recorder  operates  from  24  volt  dc  or 
400  ^cle  aircraft  supply;  self-contained  tuning  fork  frequency 
stabilizer;  2  speeds:  60'*  and  30* ;  same  specs  as  for  Model  307, 
except  record  only;  can  be  modified  for  multi-track  recording. 

MODEL  SOO  Low  Flutter  and  Wow  of  less  than  .1%  peak 
to  peak  over  the  spectrum  of  0  to  10,000  cycles  is  achieved 
by  an  exclusive-with-Ampex  drive  system.  Complete  specs 
and  data  describing  this  and  all  other  special  AMPEX  equip¬ 
ment  are  available  on  request. 

EXCLUSIVE  IN  CANADA:  Canadian  General  Elec.  Co.,  Ltd., 
212  King  Street,  West,  Toronto,  Canada. 

'  VIsJf  Owr  f.ll.f.  Booth  »4BS  and  MJHtary  Exhibit 


Multi-chonn«l  recorder  for  seit-  Mulli-choenei  corrltnuoui  loop  re- 
mo^roph  dolo  recording  in  the  producer.  Cuiloin  construction  by 
field  with  remote  control.  Custom  AMPEX. 
construction  by  AMPEX.  - 


AAodel  S3079Air-borne  record¬ 
er:  o  miniaturized  Model  307 


Low  frequency  data  recorder. 
Custom  construction  by  AMPEX. 


Mobile  multi-cbonnel  shock  and 
vibration  data  recorder.  Custom 
construction  bv  AMPEX. 


Model  SOO  high  itobilily  mum- 
track  recorder  and  playback 
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MU  METAL  SHIELDS 


FOR  MILITARY  AND  COMMERCIAL  APPLICATIONS 


Multi -Metal  Co 


for  oxtremoly  low  inortio  ond 
high  froqooncy  rosponso 


60  CycU,  IVs-S-10  wott  modolo 

Designed  specifically  for  electronic  systems* 
operate  directly  in  the  plate  circuit  of  a 
vocuum  tube  amplifier. 


fs  Your  Trained  Manpower 
Bogged  Down  in  the  Blind 
Alley  of  Routine  Jobs  ? 

Among  your  valuable  assets, 
trained  manpower  ranks  at  the 
very  top.  Yet  if  your  skilled  tech¬ 
nicians  are  tied  down  to  routine 
testing  jobs,  you  are  not  only  wast¬ 
ing  your  assets,  but  you  are  fan¬ 
ning  the  spark  of  dissatisfaction. 

All  good  men  earnestly  desire 
advancement.  And  you  can  ad¬ 
vance  them  to  more  important 
responsibilities  if  you  turn  over 
your  routine  testing  to  a  depend¬ 
able,  highly  regarded  commercial 
laboratory. 

We  can  handle  your  routine 
testing.  In  many  cases  we  can 
actually  produce  results  more 
promptly  than  your  own  labora¬ 
tories,  especially  if  they  are  over¬ 
loaded.  Our  staffs  include 
engineers,  chemists,  physicists, 
biologists,  and  specially  trained 
technicians.  At  their  disposal  is  an 
extensive  alignment  of  scientific 
equipment. 

Let’s  discuss  the  matter  at  your 
convenience.  We  are  sure  we  can 
show  you  a  better  way  of  han¬ 
dling  your  routine  testing. 


Koto 
Inortio 
0.23  ez'in. 
Weight 
4.3  lbs. 


60  and  400  Cycle,  3Mi-5*10  watt  models 

Recommended  for  normal  two>phate  applications. 


O  lineor  torquo'^voltoge  charocteristks 

•  Linear  torque^speed  characteristics 

•  Withstand  continuous  stolling 

•  High  torque  efficiency 

•  Flexibility  of  mounting 


Write  for  Descriptive 
Brochure  about  off 
Ford  Controf  Motors. 


Division  of  The  Sporty  Corporotion 

31*10  Thontson  Avenue,  long  Istond  City  1,  N.  Y. 


Specializing  in  precision  sheet  metal  fabrication,  MuHi-Metal 
produces  components  to  exacting  specifications. 

Our  engineering  stcrff  can  help  solve  design  and  production 
problems.  Your  inquiries  will  receive  prompt  attention. 
VISIT  US  AT  BOOTHS  487-4B8  AT  THE  I.R.E.  CONVENTION 


Etl.Mithwl  1880 

1SS0  Park  Avmim,  Hebok.n,  N.  J. 
PNILADEimiA  •  BOSTON  •  PBOVIDENCE 
CHICAGO  •  NEW  VOBK  *  lOS  ANGEUS 
MEMPHIS  •  DENVEK  •  DAUAS 
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&/!ery  Top  Man^oment 
Man...  In  Ci/ory  Industry 

SHOULD  BE  ABLE  TO  ANSWER  THESE  QUESTIONS  ABOUT  A 
MOST  CRITICAL  EMERGENCY  IN  OUR  COUNTRY’S  AFFAIRS 


able  to  operate  at  capacity.  That  will 
mean  a  loss  of  steel  production  . . .  and 
fewer  products  made  of  steel. 

Q.  Why  not  use  pig  iron  instead  of 
scrap? 

A.  Every  ton  of  scrap  conserves  ap¬ 
proximately  2  tons  of  iron  ore,  1  ton 
of  coal,  nearly  H  ton  of  limestone  and 
many  other  vital  natural  resources — to 
say  nothing  of  the  extra  transportation 
facilities  that  would  be  otherwise  re¬ 
quired. 

Q.  How  can  more  scrap  be  furnished? 

A.  By  everybody  pitching  in— as  we 
always  do  in  every  emergency— and 
searching  out  all  possible  sources  of 
scrap. 

Q.  What  are  these  sources? 

A.  Metal-fabricating  plants  normally 


Q.  Why  is  iron  and  steel  xrap  a  matter 
of  importance  to  me? 

A.  Steel  for  our  country’s  military  pro¬ 
gram  and  civilian  economy  is  being  pro¬ 
duced  at  the  annual  rate  of  107,000.000 
tons  in  lOol  .  . .  119,500,000  tons  ex¬ 
pected  in  1952.  Steel-making  capacity 
is  lieing  increased  now  to  meet  those 
quotas. 

What  Do  /  Get 
For  My  Scrap? 

In  addition  to  being  paid  for  your  scrap, 
you  remove  nuisance  inventory  from 
your  plant — saving  valuable  floor  space. 
Also,  you  have  a  better  chance  of  get¬ 
ting  new  steel  or  steel  products.  But, 
most  important — you  help  alleviate 
a  dangerous  condition  threatening  our 
country’s  capacity  to  rearm  and  satisfy 
civilian  requirements  at  the  same  time. 

0.  How  does  scrap  figure  in  the  produc¬ 
tion  of  steel? 

A.  Steel  is  composed,  generally  speak¬ 
ing.  .Wl  of  pig  iron,  25%  of  “produc¬ 
tion”  scrap  (that  is,  the  scrap  which  is 
proiliiced  as  a  by-product  of  steel-mak¬ 
ing)  and  25%  of  “purcha.sed”  scrap. 

0.  Is  scrap  getting  scarce? 

A.  Yes.  The  supply  of  purchased  scrap  is 
not  increasing  fast  enough  to  meet  the 
needs  of  increasing  steel  production. 

Q.  \k'hat  if  the  needed  scrap  isn’t  ob¬ 
tained? 

A.  Open-hearth  furnaces  will  not  be 


Thia  !•  m  e»ntHbmtlont  in  thm  nmtinmmi  Imt^roaU 


McGRAW-HILL  PUBLISHING  COMPANY,  INC 

330  WEST  43nd  STREH  NEW  YORK  It,  N.  Y. 


% 


What 

h 

Scrap  ? 


Every  pound  of  idle  metal  i$  need¬ 
ed  to  keep  our  $teel  milU  operating 
at  top  capacity.  Sell  your  idle  metal 
to  a  local  tcrap  dealer  right  aueay. 


turn  over  to  scrap  dealers  the  scrap 
left  from  machining.  But  there’s  not 
enough  of  this  to  fill  our  present  enor¬ 
mous  need.  So  everybody — both  in  and 
out  of  the  metal-fabricating  industries 
— must  sell  scrap  in  the  form  of  idle 
metal. 

What  Do  I  Do  FirsV. 

Write  for  free  booklet.  It  tells  how  to 
set  up  a  Scrap  Salvage  Program  in 
your  plant.  Thousands  of  plants  are 
cooperating.  Do  your  port  now!  Ad¬ 
dress  Advertising  Council,  25  West 
45th  Street,  New  York  19,  N.  Y. 

Q.  We  don’t  produce  scrap— how  can 
ue  help? 

A.  Scrap  is  any  kind  of  iron  and  steel 
that’s  gathering  dust — obsolete  ma¬ 
chines  or  structures,  jigs  and  fixtures, 
pulleys  and  wheels,  chains  and  track, 
valves  and  pipe — anything  with  rust  on 
it  or  dust  on  it.  Non-ferrous  scrap  is 
needed,  too. 

Q.  What  do  we  do  with  it  when  we 
find  it? 

A.  Use  your  normal  channels  or  get  in 
touch  with  a  recognizeil  scrap  dealer. 
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HIADQUARTERS  FOR 


(continiltd) 


taneously.  It  is  6  in.  long,  3  in. 
wide  and  6  in.  high. 


Microwave  Calorimeters 

Transport  Products  Corp.,  Gilles¬ 
pie  Field,  Santee,  Calif.,  has  com¬ 
pleted  development  and  is  in  regular 
production  on  a  line  of  primary 
standard  microwave  calorimeters. 
The  single  unit,  weighing  about  50 
lb  complete,  operates  throughout 
the  microwave  spectrum  with  any 
amount  of  power  measurement  from 
fractional  watt  to  the  maximum 
needed  short  of  the  breakdown  point 
of  waveguides. 


HAYDON*  research  and  engineering  staffs  constantly 
seek  to  develop  new  and  build  better  products.  One 
example  is  the  HAYDON  400  cycle  timing  motor.  This  is 
on  hysteresis  type  synchronous  timing  motor,  for  use  as 
a  separate  motor  or  in  many  different  types  of  timers. 
HAYDON  personnel  and  plant  ore  equipped  to  build 
motors  and  timers  using  D.C.,  60  cycle  or  400  cycle  for 
military  or  civilian  applications. 

HAYDON  manufactures  a  wide  range  of  dependable  timing 
motors  notable  for  their  small  size;  quiet  operation;  total  en¬ 
closure;  separate  systems  for  controlled  lubrication  of  rotor 
and  gear  train;  ability  to  operate  in  any  position.  Standard 
speed  range  from  60  rpm  to  one  revolution  in  7  days.  The 
HAYDON  motor  is  the  basic  element  for  standard  timing  com¬ 
ponents  and  custom-engineered  timers  designed  and  manu¬ 
factured  by  the  company  for  volume  applications. 

DESIGN  INFORMATION  flHI 

HAYDON  will  glodly  ««nd  you 
t•€llm€ol  dota  on  roquott. 

*TnAOCMARK  RCC.  U.  S.  PAT.  OmCK 

HAYDON  Manufacturing  Co.,  Inc. 

Subtidiory  o(  GENERAL  TIME  CORPORATION 

2427  ELM  STREET  ^ 

TORRINGTON  CONNECTICUT 


Ignitron 

Radio  Corp.  of  America,  Harrison, 
N.J.,  has  announced  the  5822  water- 
cooled,  steel-jacketed,  mercury-pool- 
cathode  tube  of  the  ignitron  type 
for  use  in  frequency-changer  re¬ 
sistance-welding  service.  In  the 
frequency-changer  method  of  re¬ 
sistance  welding,  three-pha.se,  60- 
cycle  power  is  converted  to  .single¬ 
phase  power  having  a  frequency  of 
about  5  to  12  cps.  Thi.s  method 
offers  appreciable  reduction  in  kva 
demand  in  comparison  with  that 
required  in  single-phase  welding. 
The  three-phase  circuit  balances  the 
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ACTUAL 


SMALL 


1/4"  PANEL  THICKNESS 


GRADUATED 


SINGLE 
HOLE 
MOUNTING 


1/16"  HIGH  PROJECTION 
FOR  KEYING  TO  PANEL 


TYPE  10 


INPUT;  120  Volts,  60  Cycles 
1  Phase 

OUTPUT:  0-  120/132  Volts, 
1.25  Amperes 
150/165  VA 


APPLICATIONS 

of  POWERSTAT  Typo  10  or#  ot  innumor- 
oblo  m  ••  Hio  flood  for  o  vorioblo  o-c 
voHofo  control  in  todoy't  low  wottogo 
oUctric  ond  oloctronic  oguipmont.  It  it 
tdool  ot  tbo  vorioblo  c^><  voltogo  compo* 
nont  in  oloctronic  tubo  fottors;  low  wott* 
ogo  powor  tupplioft  ond  rocHfiort;  tow 
wottogo  bootoro,  furnocof,  plootic  molding 
ogoipmont  .  .  .  ond  in  ony  »><  voltogo 
opplicotion  whoro  50,  100  ond  150  wott 
rbootlott  oro  now  boing  omployod. 


POWERSTAT 

YARIABLl  TRAMSPORMER 

A  COMPACT  VARIABLE  A-C  VOLTAGE  CONTROL  FOR 
LOW  WATTAGE  APPLICATIONS 

To  date,  the  many  low  wattage  (50  ...  1(X)  ...  150  watts) 
applications  requiring  variable  a-c  voltage  control  have  had  to 
be  content  with  the  inefficient,  heat  dissipating  rheostats  and 
other  resistance  types  of  control.  With  the  introduction  of  the  new 
POWERSTAT  Type  10,  the  many  advantages  of  POWERSTAT 
variable  transformers  are  available  for  these  low  wattage  re* 
quirements.  A  continuously  adjustable  output  voltage  from  0  to 
120  or  132  volts  is  at  the  fingertips  to  control  loads  up  to  165 
VA.  Type  10  does  not  have  to  be  tailored  to  the  load  —  it  will 
deliver  a  variable  voltage  to  any  load  up  to  its  capacity.  Type  10 
is  highly  efficient  —  does  not  control  by  dissipating  power  in  the 
wasteful  form  of  heat.  Other  features:  glass  smooth  commutator 
surface  .  .  .  advanced  winding  technique  .  .  .  superior  core  and 
coil  design  .  .  .  rugged  construction  .  .  .  single  hole  mounting 
.  .  .  can  be  installed  under  a  3"  chassis  saving  valuable  space. 
For  additional  information  on  the  new,  compact  POWER* 
STAT  Type  10,  send  for  Bulletin  P252. 

Write  to:  203  Thure  Avenue,  Bristol  Connecticut 


THi  SUPERIOR  ELECTRIC  CO. 

BRISTOL,  CONNECTICUT 


...oml  plan  to  see  the  new,  compact  POWERSTAT  Type  10  at  The  Superior  Hectric  dhpley,  heeths  100,110  at  the  LRX  Shew,MarchS-0 
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A  firm  foundAtioB  for  most  pb&Ms  of  DStwork 
snalyiii.  Including  mmas  of  tbs  bsckgroond  for 


GItm  tnforrastloQ  nmlsd  for  the  design  and 
aelectltm  of  automatic  frs<thack  control  sjrstsnui. 


(Print) 
Name  . 


Address 


State. 


Cumpanr 


Position 


Just  Published! 


★  JUST  OFF 
THE  PRESS! 


Most  compisl*  book  oi  its  kind  ovor  pub- 
iishod  ...  80  pages  oi  Toluabie  iniorma- 
tion  about  Seianiiun  Rsctiiiars  ...  48  pages 
oi  Radio  &  Television  circuit  diagrams  .  .  . 
20  pages  on  Power  Rectifiers  ...  3  pages 
on  High  Voltage  Rectifiers  ...  a  7  page 
cross  index  replacement  guide.  Send  SOf 
for  your  copy  or  see  your  distributor. 


Sarkes  Tarzian,  Inc. 


RECTIFIER  DIVISION 

Dept. ,  E-1 ,  41S  North  College  Ave.,  Bloomington,  Indiana 


TELEVISION 

ENGINEERING 

Second  Edition 

IcoTcra  the  whole  televliloa  preeeaa  from  studio 
•  to  reoelTN^-elearly,  and  In  detalL  Treats  tele- 
TlalOB  technology,  operating  prlndplea  of  TV  mtems. 
use  of  equipment.  Provides  practlrnl  working  dig* 
grams,  complete  with  values  of  parts,  tuba  types. 

etc.  covers  color  TV.  Interear*  - 

ritt  sound  reception,  dlstrtb* 
uted  ampllfioatlon.  and  many 
ocher  phases.  By  Oeoald  B. 

Flak.  Editor,  nertrenfer. 

Second  od.,  721  pages.  $12 
Ulus..  $•.$• 


SHORT-WAVE 

RADIATION 

PHENOMENA 


2  Thousands  of  faets.  fomtulai.  and  numerical 
•  examples  providing  a  thwmi^  understanding  of 
iiiodera  and  claiMlcal  wave-propagatloa  ooneepta 
Intensive  treatment  In  2  volunMs  explains  and  sh^s 
application  of  every  frequency  from  those  of  about 
30  mejac)-clee  per  second  to  the  highest  radio  fre* 
'jitencies  In  practical  use.  By  Auiust  Huad.  Sclen* 
tifle  &  Tech.  Radle  Censultant.  McGraw-Hill  Radle 
Couiniuakatlen  Series.  2  vols.  (net  seM  separately) 
I3S2  pates.  97  taMes.  394  lllus..  $20.09  (avaiUble 
on  terms.) 


McGraw-Hill  Book  Ce..  Inc. 
i30  West  42nd  Street.  NYC  36 
Send  me  book(s)  checked  below  for  10  days*  exami¬ 
nation  on  approval.  In  10  days  I  will  remit  for 
book(s)  I  keep,  plus  few  cents  delivery,  and  return 
unwanted  book(s)  postpaid.  (We  pay  delivery  If 
you  remit  with  this  coupon — same  return  ^v- 
tlege.) 

Bl.  Fink—TV  ENGINEERING— la.SO 

2.  Hund  — SHORT-WAVE  RADIATION  —  (2 
vols.)— $20.00 

Payable  $5.00  In  10  da..  $5.00  mo. 

□  3.  LePage  ft  Seely— NETWORK  ANALYSIS— 
$8.00 

□  4.  Ahrendt  ft  Taplin— AUTO  FEEDBACK  CON. 


M 

TIFIERS 
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GENERAL 

NETWORK 

ANALYSIS 


netwwk  syntbesla  Covers  lumped  and  distribute*! 
networks  In  steady  state  and  lumped  networka  In 
tramdent  state — treats  swies  and  parallel  circuits. 
iiisfDetlc  coupling,  simpler  mathematical  properties 
of  generalised  network  respon-ve.  Fimrler  and  La  Place 
integral,  etc.  By  Wilbur  R.  LePato.  pruf..  pad 
Samuel  Seely,  Prof,  ft  Chairman— butb  uf  the  Oept. 
af  Electronic  Enp..  Syracuse  U.  910  paaes.  281 
Mlus..  $8.00 


AUTOMATIC 
FEEDBACK  CONTROL 


Coven  operation  of  controls  and  probleai  mmutiirrf  1 
In  industry.  Shows  functional  and  conMructional  re¬ 
quirements  of  Instruments.  Covora  servomechanisms, 
pneumatically  operated  controls,  temperature  regu¬ 
lation.  speed  governing,  pressure  flow,  and  liquid 
level.  By  William  H.  Ahrendt,  Ptm. 

Ahrendt  Instrument  Ca..  and  Jahn  F. 

Taalin.  Consultina  Ens..  Kendall  Can- 
trols  Cora.  420  pates.  378  Ulus..  |7.$0 


i 
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It  8  iron  and  steel  scrap. 

Are  you  surprised  to  leam  that  scrap  piles  furnish 
just  as  much  steel  mill  melting  stock  as  iron  mines  do? 

It’s  a  fact.  50%  of  the  melt  is  iron  and  steel  scrap . . . 
and  some  of  this  scrap  is  wasting  away  in  your  plant. 

This  scrap  of  yours  is  needed  to  help  maintain  steel 
production  so  there  will  be  enough  steel  for  both  mili¬ 
tary  and  civilian  needs. 

It’s  up  to  you  to  get  idle  iron  and  steel  into  the  mills. 
Channel  it  through  your  local  scrap  dealer. 

Don’t  delay.  The  mills  need  3000  carloads  of  scrap 
a  day — every  pound  counts  in  this  emergency! 

NON-FERROUS  SCRAP  IS  NEEDED,  TOOl 


.mtesow 

TOMO/tKm/ 
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power  load  and  permits  improved 
results  in  welding  aluminum,  mag¬ 
nesium  and  their  alloys. 


This  is  about  ‘‘Shock  Mounts” 

(Vibration  Mounts  for  Airborne  Equipment) 


Ja  y  cos*  ®  mod- 

ern  military  airplane 
in  electronic  equip¬ 
ment,  the  once  overlooked  and 
often  forgotten  shock  mounts 
have  now'  come  into  a  position 
of  key  importance.  Their  cost  in 
relation  to  the  equipment  is  in¬ 
significant;  but  their  ability  to 
protect  valuable  equipment 
should  receive  most  careful  eval¬ 
uation  by  every  design  engineer. 
Only  objective  comparison  will 
show  the  great  difference  in 
mounts.  Most  mounts  are  alike 
in  general  appearance. 


This  exclusive  design  provides 
non-linear  load  deflection  char¬ 
acteristics,  and  permits  Robin¬ 
son  mounts  to  be  overloaded  or 
underloaded  as  much  as  5(Ki  of 
their  mean  rated  capacities. 

C  Auxiliary  MET- 

Q  L-FLEX  limiters, 

'v  built  into  each 

mount,  afford  addi- 
^  tional  equipment 

protection  against  overloads  due 
to  combat  maneuvers  or  landing 
impacts.  The  all-metal  construc¬ 
tion  and  the  simple,  rugged  de¬ 
sign  provide  three  other  impor¬ 
tant  advantages:  MET-L-FLEX 
mounts  have  a  negligible  drift 
rate;  they  are  imaffected  by  ex¬ 
tremes  of  temperature  or  other 
environmental  conditions;  and 
they  arc  amazingly  long-lived. 


Electrostatk*  Tube:* 

General  Electric  Co.,  Syracuse, 
N.Y.,  has  announced  three  additions 
to  its  zero-voltage  electrostatic  tube 
line.  The  17VP4  is  a  17-in.  tube; 
the  20HP4-A/20LP4,  a  20-in.  tube; 
and  the  21FP4-A,  a  21-in.  tube.  All 
contain  the  electron  gun  that  makes 
possible  important  savings  of  cop¬ 
per,  nickel  and  cobalt  through  elim¬ 
ination  of  the  focus  coil.  All  are 
space-saving  glass  rectangulars. 
The  17-in.  and  21-in.  types  have 
cylindrical  faces. 


Fundamentally,  the 
fact  that  a  mount  com¬ 
plies  with  a 


Weight  compari-  ^  y 
sons  are  interesting,  A — 
too!  Robinson  unit 
mounts,  with  their 
advanced  design,  weigh  50%  less 
than  some  competitive  mounts, 
yet  have  ultimate  strength  far 
exceeding  specification  require¬ 
ments.  A  nother  reason  why  you 
should  compare  before  you 
specify! 


...  llllN 

specification  is  the  — 
beginning  of  good  design  —  not 
the  end.  Today,  mounts  which 
deliver  more  than  the  specifica¬ 
tion  requirements;  “plus”  fea¬ 
tures  —  features  of  design  and 
performance  —  pay  off  in  maxi¬ 
mum  equipment  protection 
through  the  widest  range  of  oper¬ 
ating  conditions. 


Leadership 
^  T\  I  doesn’t  happen  over 
night.  Year  after 
year  Robinson  has 
pioneered  advanced  designs  for 
airborne  applications.  MET-L- 
FLEX  unit  mounts  and  mount¬ 
ing  systems  were  the  first  suc¬ 
cessful  all-metal  airborne  mounts, 
and  Robinson  has  produced 
more  all-metal  mounts  and 
mounting  systems  than  all  other 
manufacturers  combined. 

Produetion  facilities  have  been 
expanded  and  have  kept  pace 
with  increased  demand. 

Robinson  know-how  is  yours 
in  every  MET-L-FLEX  system. 
Robinson  engineering  and  re¬ 
search  are  ready  to  help  you 
solve  your  vibration  control 
problems. 

wt  of  the  mg  Show— booth  S3 


#  *  %  Robinson  mounts 

IB  basically  have  one 

■K  important  exclusive 

***  advantage:  a  super¬ 

ior  load  carrying  cushioning 
element;  MET-L-FLEX.  This 
all-steel  resilient  material  is 
knitted  from  stainless  steel  wire, 
compacted  and  compressed  un¬ 
der  an  exclusive  process.  The 
elastic  element  thus  formed  is, 
in  effect,  a  multiplicity  of  inter¬ 
locked  springs  with  built-in  high 
damping,  giving  “Sea  level  per¬ 
formance  at  any  altitude.”  This 
MET-L-FLEX  cushion  is  then 
housed  in  a  protective  stainless 
steel  spring,  precision  formed 
and  with  ground  ends,  which  car¬ 
ries  about  15%  of  the  total  load 
and  holds  the  MET-L-FLEX  in 
perfect  alignment. 


R-F  Attenuators 

Daven  Co.,  191  Central  Ave., 
Newark,  N.J.  With  two  units  con¬ 
nected  in  series,  the  series  RF- 
550  r-f  attenuators  are  available 
with  losses  up  to  100  db  in  one-db 
steps.  The  units  have  a  zero  inser¬ 
tion  loss  and  have  a  frequency 
range  from  d-c  to  225  me.  Standard 
impedances  are  50  and  73  ohms. 
Resistor  accuracy  is  within  ±2  per¬ 
cent  at  d-c.  An  unbalanced  circuit 
is  used  providing  constant  input 
and  output  impedance.  Either  the 
UG-68/U  or  UG-185/U  receptacles 
are  supplied  with  the  units.  Cable 
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WHITNEY  BLAKE  CO. 


Miniature  Thermal  Relay 

Thomas  A.  Edison  Inc.,  Instru¬ 
ment  Division,  West  Orange,  N.  J. 
Model  207  miniature  thermal  relay 
is  designed  especially  for  use  in  air¬ 
borne  electronic  equipment.  It  is 
hermetically  sealed  in  a  T-5}  glass 
envelope  with  a  miniature  button 
7-pin  base.  Weight  is  i  oz,  seated 
height  2i  in.,  diameter  i  in.  Delay 
periods  are  from  5  seconds  to  120 
seconds,  standard  heater  voltages 
6.3  V,  27.5  V  and  115  v  a-c  or  d-c. 
Contacts  are  rated  at  2.5  amperes 
125  V  a-c,  or  1.0  ampere  125  v  d-c. 
It  is  ambient  compensated  from 
-60  to  +85C. 


When  you  put  the  best  available  materials 
in  your  products  you  have  na  qualms  about 
your  reputation.  That's  why  you  will  want 
to  specify  DYNAPRENE  flexible  cord  .  .  . 
it  is  the  best  cord  money  can  buy. 

DYNAPRENE  is  long  wearing  and  resistant 
to  abrasion  and  the  destructive  effects  of 
oils,  greases,  sunlight,  alkalis  and  acids. 

DYNAPRENE  stands  up  longer  under  con¬ 
ditions  that  quickly  destroy  the  usefulness 
of  other  types  of  cord. 

DYNAPRENE  flexible  cords  are  jacketed 
with  a  specially  developed  Whitney  Blake 
neoprene  compound  that  is  truly  tough. 
These  cords  are  made  by  the  continuous 
vulcanizing  process  which  assures  accurate 
centering  and  uniformity  of  cure. 

In  DYNAPRENE,  Whitney  Blake  has  a 
quality  product  that  will  safeguard  your 
reputation  as  well  as  theirs. 

If  you  with  to  test  DYNAPRENE  ask  for  a 
sample  on  your  business  stotionery  telling 
us  the  size  and  conductors  required. 
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D*C  Power  Supply 

Electro  Products  Laboratories, 
Inc.,  4501  North  Ravenswood  Ave., 
Chicago  40,  Ill.  The  new  model  N 
universal  d-c  power  supply  has  an 
output  range  of  0  to  28  v  at  15 
amperes.  An  exclusive  feature  is 
the  application  of  selenium  recti¬ 
fiers  which  increases  the  rectifier 
power  rating  and  permits  lower 
cost  per  ampere  output.  The  unit 
supplies  up  to  36  V  at  6  amperes. 
The  a-c  power  is  approximately  730 
w  with  a  15-ampere  28  d-c  volt  load. 
The  a-c  hum  or  ripple  at  15  amperes 


For  FAST,  RBUABIE 

IMPEDANCE  MEASUREMENTS 


Measures 
Accurately  Up  to 
500  Megacycles 


An  instrument  of  outstanding  quality 
and  efficiency  .  .  .  for  research  and 
development  .  .  .  rapid  production 
testing  and  many  other  applications. 


X  HE  FTL-42A,  a  development  of  Federal  Tele¬ 
communication  Laboratories,  Inc.,  is  a  simple, 
compact,  easy-to-use  instrument  for  the  measure¬ 
ment  of  impedance,  attenuation,  reflection  co¬ 
efficient  and  standing-wave  ratio  at  frequencies 
up  to  500  megacycles. 

Read  relative  voltages  of  incident  wave,  re¬ 
flected  wave  and  resultant  .  ,  ,  plot  diagram  of 
voltages  on  Smith  Chart  and  impedance  can  be 
determined  to  _l  5%. 

The  FTL-42A  requires  no  unusual  accessories 
-  only  those  found  in  every  laboratory  and  test 
shop  working  in  the  frequency  range  of  the  instru¬ 
ment:  signal  generator  with  0.1  volt  maximum 
output,  crystal  detector,  audio  amplifier,  and  out¬ 
put  meter.  Below  100  megacycles  a  radio  re¬ 
ceiver  is  desirable  for  its  greatest  sensitivity. 

In  addition,  the  FTL-42A  Impedometer  can  be 
operated  with  input  power  up  to  several  hundred 


Any  signal  gennrotor  with  0.1  volt  maximum 
into  51.5  ohms  output  furnishos  power  for 
operation. 

Crystal  detector  and  audio  amplifier  with 
output  meter  have  sufficient  sensitivity  as  a 
detector  above  100  megacycles. 


watts  when  it  is  desired  to  drive  the  load  in  this 
manner. 

Adapters  for  l*/8-inch  line  to  type  N  are  fur¬ 
nished  so  that  the  instrument  can  be  used  with 
flexible  cables.  It  can  be  used  directly  with  1  */§- 
inch  line,  or  with  other  sizes  of  lines  or  cables  by 
use  of  various  adapters  that  are  available. 

Dimensions  of  cabinet  are:  b'lf*  inches  long  by 
5Ji*  inches  wide  by  SVs  inches  high.  Net  weight  in¬ 
cluding  adapters  is  7  pounds.  For  complete  infor¬ 
mation,  write  to  Wire  and  Radio  Transmission 
Systems  Division  for  Brochure  FTL-42A. 


The  FTL-42A  Impedometer  will  be  on  display  at  "Federal  Hall" 
( 1 34- 138)1 952  Radio  engineering  Show,  New  York  City,  March  3-6 


federal  Telephone  and  Radio  Cotporatiem 


fiJM  Tnmnmrtmn  ismk 


WIRE  AND  RADIO  TRANSMISSION  SYSHMS  DIVISION 
100  KINOSIAND  ROAD  CLIFTON.  NEW  JERSEY 

In  Cofiodo:  F«d«ral  EUctrk  Monwfocturing  Comporw,  ltd.,  Mentrvol,  F.  Q. 
Export  Dtifribidort:  latornotioncil  Stondord  Eloctric  Corp.,  67  Erood  St.,  N.Y. 


itfff  NuU^.  N.  J . a  unit  of 

rAT'sw^'*'!?  *»'^rf«searthand. 
enginxxnog  org:<n*7atw)n.  y 
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HEW  PRODUCTS 


(contifiucd) 


Where  Vn  — oo 


.  .  .  We  had  stopped  to  watch  the  test  run  of  o  new  Collins 
Helium  Cryostat.  As  liquid  helium  poured  into  the  dewor  our 
guests,  both  electronic  research  workers,  talked  about  Ab¬ 
solute  Zero  and  Thermal  Noise.  As  they  talked  we  became 
interested  .  .  .  perhaps  you  will  too. 

.  .  .  apparently  they've  based  o  recent  research  project  on 
the  theory  that  thermal  motion  ceases  at  absolute  zero  which 
might  mean  that  a  Signal-to-Noise  Ratio  at  0°K.  would  ap¬ 
proach  infinity.  Using’  one  of  our  Collins  Helium  Cryostats  to 
get  within  4°  of  crbsolute  zero,  they  actually  minimized 
thermal  noise  in  circuit  components. 

.  .  .  their  guess  was  that  perfection  of  this  technique  might 
conceivably  lead  to  new  control  devices  operating  from 
minute  energy  changes  .  .  .  scintillation  counters  and  voice 
modulation  were  mentioned  as  possibilities. 

Perhaps  your  industry,  equipped  for  low-temperature 
research,  could  profitably  perfect  a  technique  just  like  this. 

Write  for  Bulletin  E-1 
on  the  Collins  Helium  Cryostat 
ond  Low-Temperoture  Research  in  Electronics 


ARTHUR  D.  LITTLE,  Inc. 

Mechanical  Division 


30  MiMORIAL  DRIVE 


CAMBRIDGE,  MASS. 


is  8  percent,  at  10  amperes  5  per¬ 
cent.  New  literature  giving  full 
details  is  available. 


Coaxial  Speaker 

Oxford  Electric  Corp.,  3911  South 
Michigan  Ave.,  Chicago  15,  Ill.,  has 
announced  model  C012JB,  a  12-in. 
coaxial  speaker,  designed  for  qual¬ 
ity  a-m,  f-m  and  tv  receivers,  as 
well  as  monitoring,  recording  ap¬ 
plications  and  other  sound  installa¬ 
tions.  Frequency  range  is  65  to 
15,000  cps;  the  network  crossover 
at  4,000  cycles;  power  rating,  10  to 
12  watts ;  input  impedance,  8  ohms ; 
i  size  and  magnet  weight:  woofer — 
I  12  in.,  6.8  oz  Alnico  V ;  tweeter — 
l,  3  in.,  1.47  oz  Alnico  V. 


UHF  Sweep  Generators 

Radio  Corp.  of  America,  Harrison, 
N.  J.  Two  new  uhf  sweep  genera¬ 
tors — the  WR-40  A  (with  built-in 
markers)  and  WR-41A  (without 
markers) — have  been  announced. 
They  are  of  particular  interest  to 
research  workers  and  engineers  en¬ 
gaged  in  the  developed  of  uhf  tv 
receivers  and  other  uhf  equipment. 
Both  feature  continuous  tuning 
from  470  to  890  me  and  operation 
entirely  on  fundamental  fre¬ 
quencies,  with  no  beat  notes  or 
harmonics  used.  They  have  a  con¬ 
tinuously  variable  sweep  width 
from  0  to  45  me  with  an  amplitude 
variation  of  0.1  db  per  me  or  less 
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Hahle  equipment  for  munufucturinq 
sub^miniature,  miniature, 
pewer  and  catbode-ray  tubes 


TCaJiU 


■KjaMU 


KAHLE  ENGINEERING  CO 


All  ilegreei  of  oper¬ 
ation  from  manual 
to  rompletely  auto¬ 
mat  ir.  Production 
limited  only  by 
pump  equipment  or 
loading  speed  of 
operator. 


Two  upper  molds 
for  making  tubu¬ 
lated  and  non-lubu- 
lated  stems.  Dual 
motor  drive.  Gip. 
1000  per  bonr.  All 
automatic  feeds. 


Preci!.e  constriction 
and  tubulation. 
Fully  automatic  in¬ 
cluding  feeding  and 
unloading.  Cap. 
2000  per  hour. 

For  flat,  square, 
and  round  bulbs. 


Automatic;  8 
heads.  For  sealing 
tlie  glass  face  plates 
to  the  metal  cones 
of  metal  cathode 
ray  tubes  —  round 
or  rectangular. 

Available  also  with 
16  leads. 

We  welcome  consultation.  Write  lor  our  new  catalog. 


Production:  500  TV  stems 
per  hour.  Fine  adjustment 
of  precision  speed,  pres¬ 
sure.  heat,  sequence  of 
operations.  .Automatic 
transfer  to  conveyor  an¬ 
nealer. 


Kahle's  to  years  of  experience  mean  that 
standard  toolings  for  all  requirements 
already  have  been  tested  and  approved. 
Machines  for  everything  from  sulvminia- 
ture  to  largest  TV  picture  tubes  tiesigned 
and  built  to  exact  specifications  ,  ,  ,  at- 
latter  ros/s.t 


#1384 

|iul 

12-HEAD  BUnON 

STEM  MACHINE 

Upper  and  lower 

y  ■* 

molds  on  every 
head.  Dual  motor 

drive.  Indexing  and 
head  rotation  are 
by  separate  motors. 

i 

For  oblong,  square. 

round  buttons,  etc. 

t 
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!  PROVEN  DEPENDABLE  QUALITY 
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NATIONAL  COMPANY,  Inc. 

MALDIN.  MAiSACHUtItIt 


(cMtinufd) 


NEW  PRODUCTS 


throughout  the  swept  range.  Maxi¬ 
mum  output  level  of  the  sweep  oscil¬ 
lator  is  0.5  V  across  a  60-ohm  load. 
Facilities  are  also  provided  for 
matching  to  either  a  72  or  300-ohm 


7  and  9  PIN 

MINIATURE 

TUBE 

MOUNTING  ASSEMBLIES 


National  makes  a 
complete  line  of  mounting 
assemblies  for  oil  types  of  7 
and  9  pin  miniature  tubes.  Of 
superior  design,  they  ore 
engineered  to  fit  perfectly 
together  and  to  make  possible 
firmer,  surer  contocts  and 
vibration-proof  operation. 


Airborne  Receiver 

Gertsch  Products,  Inc.,  Los 
Angeles,  Calif.,  is  producing  model 
AR-1  receiver,  a  five-tube  miniatur¬ 
ized  superhet  broadcast  receiver  de¬ 
signed  especially  for  airborne  use 
where  light  weight,  small  size,  high 
sensitivity  and  good  signal-to-noise 
ratio  are  needed.  Frequency  range 
is  550  to  1,700  kc;  sensitivity,  bet¬ 
ter  than  5  |iv;  i-f  frequency,  456-kc; 
power  required,  0.625  ampere  at  2 
v  d-c,  0.050  ampere  at  250  v  d-c. 
Antenna  input  impedance  is  72 
ohms  (coax  line) ;  audio  output 
voltage,  0  db  into  a  600-ohm  line, 
1  mw  reference;  and  weight  is  2 
lb,  4  oz. 


SOCKETS 
SHIELDS 
TUBE  CLAMPS 


National  miniature 
sockets  are  of  low-loss  molded 
bakelite  and  provide  for 
perfect  mechanical  installation 
and  electrical  contact.  Shield 
base  mounts  in  same  holes 
as  socket.  Shield  cap  has 
spring  in  top  and  locks  in 
place  for  firm  support.  Tube 
clamp  also  mounts  in  same 
holes  as  socket,  holds 
tube  firmly  in  place,  yet  is 
easily  snapped  on  and  off. 


1 


vacuum  impregnated  with  bitumen 
varnish,  and  enclosed  in  one  of  five 
basic  sizes  of  bitumen-filled  cases. 
The  electrical  properties  of  the 
units  may  be  varied  in  manufacture 
over  a  wide  range  to  meet  manu¬ 
facturers’  operational  requirements. 
Maximum  operating  temperature  of 
the  transformers  is  110  C. 


Klystron  Power  Supply 

PoLARAD  Electronics  Corp.,  100 
Metropolitan  Ave.,  Brooklyn  11, 
N.Y.  Model  KX  is  designed  to 
power  high  power  klystron  tubes. 
This  supply  is  an  extremely  stable 
low-ripple-content,  h-v  source.  It 
provides  either  300,  400,  1,000  or 
1,260  V  negative  at  high  current 
with  respect  to  ground.  A  600-v 
supply  at  18  ma  is  added  on  to 
the  negative  supply  to  provide  re- 
peller  bias.  Sufficient  power  is 
available  to  drive  positive-grid-bias 
klystron  tubes. 


the  finest 
in 

automatic 

radio 

teiegraphy 


National  Frequency  Shift  Receiving 
Equipment  has  been  designed  to 
incorporate  all  the  latest  advances 
in  automatic  radio  telegrophy.  It 
is  used  by  the  far-flung  network  of 
the  Tropical  Radio  Telegraph 
Company,  by  agencies  of  this  and 
other  governments,  and  by  shipping 
companies  and  news  services.  It  is  < 
the  finest,  most  dependable 
equipment  yet  designed  for 
receiving  radio  signals  and 
converting  them  into  electrical 
impulses  which  in  turn  key 
automatic  termmal  equipment  such 
as  a  teletype. 

fr.r. 


ELICTRONIC  GLASS  WORKING  EQUIPMENT  for  RADIO,  TELEVISION 
TURES,  INCANDESCENT  LAMPS,  GLASS  LATHES  for  TELEVISION  TUBE 
REPAIR,  Wo  moko  TrootfotioorK  Spot  ood  Wiro  Ban  Woldort,  Wiro  Cutting 
Mockioot  and  500  otkor  itooM,  indispontablo  la  yonr  prodncHon.  Eitlor  Engi- 
noon  nro  constantly  dovoloping  Now  Egnipniont.  If  yon  ptofor  yonr  own 
dosigns,  lot  ns  bnild  thom  for  yon.  Writo  to  Chorlos  Eislor  who  bos  sorvod 
Tho  Indnstry  ovor  30  yonrs. 


Mochinos  for  smalt  Eodio  Tubes  of  all 
kinds;  24-Hnad  Stem,  24-Head  Seating 
and  24-Head  Exhaust  Machines,  Spot 
Welders,  etc. 


EISLER  ENRINEERING  CO.,  Inc. 


751  So.  13th  St. 
Newark  3,  N.  J. 


•  WIRE 

•  PAPER  OIL  CAPAOTORSQ^O 

•  TOGGLE  SWITCHES  inTTOFl 

•  coNNEaoRS  mrmsM 

•  MICA  WIRE  LEAD  CAPACITORS 

•  SOCKETS 

o  CERAMIC  CAPACITORS  IHIWWl 

•  RESISTORS  lonn 


targe  Stoilis  of 

|fuiiy  approved  JAN  TYPE  COMPONENTS  nTTT 


/ 


48  West  48th  St.,  New  York  19,  N.  Y. 
212  Fulton  Street,  New  York  7,  N.  Y. 


Phone:  Circle  6-4060 
Teletype:  N.  Y.  1-1299 


PROFILES  and  MODELS 

A  rtol  men«y  tavtr  for  industry. 

PrevRn  by  thu  •xptriRncR  uf  tool  ond  dio, 
oloctronk  mochintr  rodio,  oloctrkol 
ond  initrumont  monufocturort. 

The  Green  Engraver  zips  out  preci* 
tion  work  on  metal,  plaitica,  wood,  glass, 
hard  rubber,  etc.  .  .  .  engraves  panels, 
name  plates,  scales,  dials,  molds,  lenses, 
instruments,  instruction  plates,  directional 
signs  ...  by  simple  tracing.  Routing, 
profiling  and  three  dimensional  modeling 
indicate  its  versatility.  Electronic  etch¬ 
ing  attachment  available. 

Specify  the  Green  Engraver  for  the  best 
4n  low  cost  performance. 

Special  attachments  and  engineering 
service  available  for  production  work. 

FREE  —  Fact-packed  folder 
yours  upon  request. 


363  Putnam  Ava.,  Cambridge,  Man. 


aaoio  a  tsuvision  coae 


MISSILE 

ENGINEERS  and  TECHNICIANS 

for 

FIELD  TEST  POSITIONS 

in 

NEW  MEXICO 

"Ifw  Land  of  inchantmont" 


Guidance 
Flight  Testing 
Servomechanisms 
Telemetering 
Test  Equipment 

Airborne  Electronics  Equipment 
* 

IDEAL  WOPKINO  CONDITIONS 
WRITE:  FIELD  TEST  DIRECTOIt 
P.  O.  BOX  391 

HOLLOMAN  AIR  FORCE  BASE 
NEW  MEXICO 


BELL  //f/'f-rr,// 
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INCREASE  PRODUCTION 

WITH 

REPUBLIC 

ALUMINUM  FOIL 

Republic  Copocitoi'  Foil  i*  ih*  ftnl  choke  of  monufoctwren  becouee 
Ht  contislently  occurote  gougo,  clean,  itroight  edge*,  and  uniform 
high  quality,  permit  maximum  production  and  economy  through  a 
minimum  of  down-timo  and  rejocted  tectiont. 

Repubik  Capacitor  Foil  k  ovollablo  in  width*  of  tt"  and  widor,  and 
in  gougo*  from  .00017"  to  .005". 

REPUBLIC  FOIL  A  METAL  MILLS 
INCORPORATED 

20?  W.  jockion  tlvd.,  Chicago  6,  III. 

Sole!  Office*:  ^  5^^  Fronckco  5,  Col. 

DANBURY  CONNECTICUT 


Fast'Rise  Pulse  Generator 

Spencer-Ken  NEDY  Laboratories, 
Inc.,  186  Massachusetts  Ave.,  Cam¬ 
bridge  39,  Mass.,  has  announced 
model  503  fast-rise  pulse  generator 
that  produces  a  rectangular  pulse 
having  a  rise  time  less  than  lO** 
seconds.  The  width  of  the  pulse  is 
controlled  by  the  external  width 
cable  and  may  be  as  short  as  2  X 
lO"*  seconds.  Pulse  amplitudes 
from  0.1  to  100  v,  of  either  polarity, 
may  be  selected.  A  single  pulse, 
controlled  by  an  external  trigger,  or 
internally  controlled  repetitive 
pulses,  with  repetition  rates  from 
50  to  150  per  second,  may  be  pro¬ 
duced.  The  unit  is  designed  for 
testing  the  transient  response  of 


NEW  PRODUCTS  (cootiaxod) 

picture  brightness.  It  also  features 
a  metal-backed  fluorescent  .screen 
that  eliminates  the  need  for  an  ion- 
trap  magnet. 

Five-Inch  Oscilluscope 

Television  Equipment  Corp.,  238 
William  St.,  New  York  38,  N.  Y. 
Model  T-601B  five-in.  o.scilloscope 
provides  Y-axis  response  within  3 
db  from  2  cycles  to  12  me  at  10  mv 
rms  per  inch  deflection  sensitivity. 
The  sweep  generator'  provides 
either  recurrent  sweeps  from  10 
cycles  to  100  kc  or  triggered  sweeps 
from  5  i*8ec  to  10*  (isec.  Phasing 
is  provided  for  60  cycle  sweeps  and 
all  sweeps  may  be  synchronized  to 
either  positive  or  negative  peaks. 
Features  include  front  panel  avail¬ 
ability  of  sweep  sawtooth  and  re¬ 
trace  pulses  for  convenience  in  syn¬ 
chronizing,  sweeping  or  blanking 
external  circuits  with  the  scope. 
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REIMS 


ENGINEERING  O  MFC.  CO. 
154  WEST  NEW  YORK  11  NY 


BURLINGTON  INSTRUMENT  COMPANY 

BURLINGTON,  IOWA 


below  the  conventional  relay,  thereby  re¬ 
ducing  over-all  space  volume. 

Available  with  octal  base,  sealed  or  un¬ 
sealed,  and  snap-on  dust  covers,  and 
also  hermetically  sealed  containers.  Also 
equipped  with  modified  type  AN  3106- 
20-27P  sealed  connector. 

IT  rite  for  Bulletin  MTR-6 
Sales  Representatives  in  Principal  Gties 


Wb*t  tiM  8t4Dd*r4  H«nd- 
look.  liftrki'  HADdbocA.  Md 
’Umtb  Ar»  In  tWlr  rMp«eti*e 
Iftldn.  Henn^jr'B  Hnodbook  la 
a  radio  f)#ld  .  .  . 

^ad  mm  tklt  aa«  Fanrili 
CdHIaa  ta  avallabla: 

witli  MW  data  on  tha  plural- 
4U|  mathamatleal.  tVtko- 


m  wbleb  all  aladifliaal  | 

«  (M  aM*aiw  of  tranaBlt- 
iag  and  vtlliilna  twariy  in 

vary  Uali  frauttraa?  portlona  of  tba  radio  ipaetnna. 
vltli  oomplataljr  rawi^aa  aaetiaai  on  radio  eoamual- 
atk».  ln>liietanea.  radlo-fraqorocy  aaaptlflen,  modn- 
atlM  and  dctortlow.  Utrtrrm  tubra.  rvcaiflng  ayatraa. 
adlo  aida  to  adatloe,  and  many  otb^r  aubjaeu.  _ 
witb  rovialoa  throotboot  to  aaka  tba  book  aa  oarfol 
-a  poaalbta  in  modem  praeUoa- 


New  4th  Edition 


Ktitli  Rdltor-ln-rhlef 

L.*onauUliiS  Kdltor  of  Ble«tr«nlc*o 
IIP7  PACOO,  •  X  t»  loss  IlluatmtIoBO,  $!• 


IT'S 

YOUR 

LOGICAL 

CHOICE 


IN  BOOIN',  'hla  hook  rangaa  from  fUDdaatmtala  to  dia- 
I  ot  lit  weal  eirf'UlU.  am^lfl*'ni.  power  auppl) 

ysteeiH.  ^b<irt  aa>a  aywenia,  etc.  rrf^u^ie  y  iuu<lulatlob. 
(e%eli>pin^n'a  in  t^levM«>a  and  aircraft  radio,  and  otbei 
at.<4M  aie  coierini.  Tbe  book  abiiunda  In  dmilt 
liaaranw.  tablea.  cbaru.  formulaa.  deHign  equatloBa  and 
.ata.  clrrultii  deariibad  tiuantltathely  aro  tboaa  in 
iM>  today,  or  aoon  to  ba  widely  uaed. 

In  RADIO  ENGINEERING  HANDBOOK  you 

d«t— 

I.  lit?  padaa  of  carefully 
lactad.  aeaorata  dato>-fHartB 
UMaa.  clraolti,  dlatramt. 
formoloa. 

t.  23  MCtlanB  eavaiiao  all  tba 
moat  aaadad  •objacts  for  an- 

riaaary  aad  radia  laebniciant 
raai  foadamantaU  ta  cpaeial 
Uid  apflieatiant. 

3.  Evary  caetlaa  prapared  In 
ana  ar  amra  aparlallBti.  la  m- 
aoro  yoo  dapandabla.  axpc  - 
nntaran  to  your  prablawi  In 
daalin  aad  practlea. 

Not  only  tba  radio  achid 
dan.  but  avery  man  Inter 
aatad  la  tba  danlnt  or  manu 
fartura  of  radio  or  takoleioi. 
tmoamittara  and  raraiterw 
and  apparatun  utUltlng  fac- 
num  tubaa  and  pboioeoUa. 
will  find  tbla  Improved  hand¬ 
book  a  helpful,  day-to-dai 
nuida. 

SEE  THIS  BOOK 
10  DAYS  FREE 


ILLUMINATED 

INSTRUMENTS 


K\CI‘:LLKNT  LKillT  lUSTKlBl'TlON 
afToriN  KAHK  IN  KKAIIINfs.  (ILARK 
RKni'C'KU  to  a  minimum  by  retaining 
COMPAC  T  OEHION  of  front  caae  exten> 
siun. 

KKFI.KCTKO  MOHT  PRINCIPLE  per- 
mitn  line  of  ntnntlard  MKT.4L  1>I.\LS 
eliminating  tranniar'ent  materlaln  that 
(linrolor  alth  age  and  tine. 

illLB  REPLACEMENT  FACILI- 
TATEn  by  removal  of  ningle  lamp  aanem- 
bly. 


SPECIAL  OFFER 

iWbao  you  raodfo  a 
x>py  of  HeoDw’a  BA- 
OfO  RNOINEERING 
BANDBOOR  yon  oon 
look  oear  tba  book  for 
id  daya  befora  dadd- 
Qf  wbatber  or  not  to 
tny  lu  Then.  If  yon 
ladda  to  koap  the 
book,  yon  can  pay  for 


Two  H.g  volt  8TAN'OARI>  BULB8  are 
uned  and  connected  In  nerlea. 


Cutcrwoy  vimwt  showing  pofl> 
tions  and  connociiont  of  lamp 
asmmbiy. 


McGrow-HIII  Book  Co.,  Inc. 
110  W.  42n4  St.,  N«w  Yorti  It 

■  Send  ma  lleoney  e  RAniO  KNOI 

NKiniNO  lIANTrlMUtK  for  Ik 
daya’  examination  on  aparmal 
If  I  Hod  the  booh  aatiBfadory.  1  will  aeM  ton 
M  dO  la  Id  dare,  piua  a  few  ecnu  for  delivery 
and  13. oa  •  month  luitll  flOdO  baa  Neo  paid 
Otbarwiaa  I  •ill  raiura  tbe  bonk  poiitpaitl. 


Available  In  all  raagen 
SI"  and  41"  reetangu- 
lar  aeml-llaah  modein 


Writ*  Ocpt.  F-32  for  comptete  detaih. 


rrMition 
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Quicker  Deliveries 


NtW  PRODUCTS  (coi.»i«»«») 

wide-band  systems,  but  can  also  be 
used  for  the  generation  of  impulse 
or  continuous  spectrum  noise  for 
signal-to-noise  ratio  testing  and  for 
narrow-band  receiver  alignment. 


Tubular  Ceraniir  Capacitors 

Aerovox  Corp.,  New  Bedford, 
Mass.  Type  SI-TV  high-voltage 
tubular  ceramic  capacitors  are  of 
the  Hi-Q  brand  manufactured  by 
the  Electrical  Reactance  Corp.,  an 
Aerovox  subsidiary,  for  distribu¬ 
tion  to  and  through  the  latter’s  job¬ 
bers  to  the  service  and  experi¬ 
menter  trade.  These  ceramics  are 
available  in  a  6,000-volt  rating  and 
in  eleven  capacitance  values  from 
4.7  to  47  (laf. 


I 


This  modern  structure  houses  a  large  manufacturing  area,  tool  room,  ex¬ 
perimental  laboratory,  office  space,  and  shipping  and  receiving  department. 


JELLIFF  RESISTANCE  WIRES 

ARE  VERY  MUCH  AT  HOME  IN  A  HOT • SPOT 


ALLOY  ! 

1 

OHMS 

PER 

CMF 

I  MAX. 

OPER. 

!  TEMP. 

1  WIRE  1 
DIA.  i 
i  RANGE  ! 

FORMSt 

!  USES 

1000  j 

1000 

j  500* F 

{  0  0056  } 

*  0.0009 

W-R 

{  CompACt.  ftabU  preeWon 
Rtiiiten 

ALLOY  C  1 

675 

j  1700* F 

t  0.8890  i 
\  0.0008  t 

W-R 

{  ApplUncti  Mid  R«»iilPn 

t 

ALLOY  A  j 

690 

j  J100*F 

1  0.0410  t 

i  0.0010  \ 

W-R 

!  HMh'tcmp.  FuniMCt  M>d 
RMbton 

ALLOY  4f  ! 

894 

1  930*  F 

1 

\  0.8890  t 

•  0.0010  i 

W-R 

t  Prtcition  Applic«llonf 

i 

tW-wIra  R-fibboii 


Whether  the  heot  it  literal  (up  to  2100  F),  or  figuro- 
tWe  in  the  sente  that  performance  under  difficult 
conditions  it  a  mutt,  we  hore  an  alloy  for  almost 
ony  conceivable  requirement.  The  above  Table  may 
suggest  possible  opplicationt  to  your  products. 


Complete  Technical  Dota  are  available  from  De¬ 
partment  17. 


Voltage 

Selenium  Rectifier 
Power  Supply 


M  STOCK! 

MODEL  GPA28iO 

Input:  115  VAC  60  cy. 

Single  Phase 
Output:  0-28  VDC  10  Amperes, 
centtnuoiu  duty. 

A  reliable  source  of  unliltered  direct  current  lot  lab¬ 
oratory  and  production  testing. 

$115.00  Net 
P.O.I.  our  N.Y.C. 

Factory. 


Special  Selenium  BectiSer  power 
supplies  oToUable  to  speciSca- 
tions.  Write  for  Bectifier  Equip¬ 
ment  Questtonnatre.  Proposals 
and  recommendations  forwarded 
promptly. 


71-2  Warren  St.,  New  York  7,  N.  Y. 


Phene:  BEekmen  3-73854 


Quedity  —  Specialty 


For  years  we  have  supplied  leaders  of 
the  Electronic  and  Electrical  industries 
with  superior  specialty  transformers. 

Let  us  quote  on  your  special  commer¬ 
cial  and  military  requirements. 

A  reliable  source  since 
1941 


Write  us  todoy— or 
telephone  6ranite-4-8000 


AIRDESIGN,  INC. 

241  Fairfield  Avenue 
Upper  Darby  2,  Pa. 


TERMINAL  WIRING! 


Connections 
ore  made 
through  Fan- 
ning  Strip, 
on  bench 
or  onywhere 
opart  from 
barrier  strip, 
and  quicMy  9-141 
slipped  into 
assembly. 

Use  wUh  Janes  ■entst  Ti 

ssleelSSries,Nes.  141  end  _ 

143.  tar  lie  30  terminals.  for. 

Simplifies  soldering.  Insures  correct  con- 
neclians.  Saves  lime.  Ideal  for  hamas*  or 
cobia  assembly.  Brass  terminals,  cadmhmi 
plaled.  Bokelita  mountkrg.  SoimI  for  com- 
plela  data. 


Howard  B.  Jones  Division 


tion  is  obtained  by  moving  the  PK-1 
toward  the  face  or  base  of  the  tube. 
The  PK-1  achieves  correction  by 
providing  a  magnetic  field  with  the 
same  curvature  and  strength  as  the 
error  component  of  the  defiection 
field  but  in  the  opposite  direction. 


S7k^e/^c  TIME  DEIAY  REUYS 


Slipring  Assembliefl 

Airflyte  Electronics  Co.,  21  Cot¬ 
tage  St.,  Bayonne,  N.J.,  offers  slip¬ 
ring  assemblies  ranging  from  0.025 
in.  to  3  in.  in  diameter  with  from 
one  to  35  contact  rings  of  silver, 
gold,  platinum  or  alloys  thereof. 
These  units  are  either  molded, 
plated  plastic  or  stacked,  and  are 
finished  to  a  4-microinch  surface 
with  concentricities  as  low  as 
0.0005-in.  total  indicated  runout. 
Voltage  breakdown  of  50  v  per  mil 
of  external  ring  spacing  can  be 
held.  Picture  shows  slipring  assem¬ 
bly  with  ring  diameter  of  0.080  in. 
and  hub  of  0.093  in. 


DEPENDABLE 

CiwpliM  Uorma- 
tin  h  ovallabh 


Better  performance  m  a  tune  delay 
relay  for  your  products  need  not  run 
your  costs  UP.  The  basic  design  of 
the  new  SILIC-O-NETIC  Time  De¬ 
lay  Relay  lends  itself  to  Heinemann 
high  pr^uction  techniques  .  .  . 
creates  savings  that  are  passed  on  to 
you  as  LOWER  unit  costs. 

SILIC-O-NETIC  Relays  provide 
other  savings,  too.  As  a  load  carrier 
in  itself,  it  eliminates  the  need  for  a ; 
separate  load  relay.  Being  small  in 
size,  it  reduces  the.  overall  size  re¬ 
quirements  of  equipment  with  which  I 
it  is  used.  SILIC-O-NETIC  Time  : 
Delay  Relays  have  only  one  moving  i 
part  in  the  time  element,  which  is  t 
hermetically  sealed  .  .  .  and  never  s 
4  requires  attention.  | 


Direct-Coupled  Amplifier 

The  brush  Development  Co., 
3405  Perkins  Ave.,  Cleveland  14, 
Ohio.  Model  BL-962  direct-coupled 
amplifier,  designed  for  use  in  stand¬ 
ard  19-in.  rack  and  having  a  7-in. 
high  front  panel,  was  meant  to  be 
used  with  magnetic  direct-writing 
oscillographs  in  studies  of  such 
static  or  dynamic  conditions  as 
strains,  displacements,  pressures, 
light  intensities,  temperatures  and 
a-c  or  d-c  voltages  or  currents.  Volt- 


Vf  SfUC-O-NinC  Tinw  Duhy 
ffsfay  anip/eyi  siScoMt  .  .  . 
operofM  dspemfab/y  oa  «  hy- 
drautk-mogmaHc  optratmg  pria- 
ciph  ngardlmu  of  pontioa  or 
fraqwMicy  of  eparofioii.  OvardI 
(iza  ii  eafy  IH'  X  x 


ELECTRIC  COMPANY 


97  Plum  SVr««f/  Trenton  NL  Jl 


acCntONICS  — AAwdb,  im 


cation. 


The  Home  of  IMPROVtD  Service 


We  are  equipped  to  render  rapid,  dependable  service  in 
brazing  silver  to  your  pre-shaped  contact  parts. 

Consult  us  also  for  any  problem  concerning  wire,  sheet 
or  tubing  where  a  composite  material,  i.e.  silver-copper, 
gold-nickel,  copper-iron,  etc.,  is  desired. 

Your  inquiries  will  be  appreciated  and  replied  to 
promptly. 

We  invite  you  to  send  for  a  free  copy 
of  our  brochure,  "The  Story  of  Lam¬ 
inated  Metals.” 


HIGH  &  LOW 
TEMPERATURES 


Use  “IMPROVED”  Silver-facing 
for  speeds  quality^  durability! 


.  The  IMPROVED  SEAMLESS  WIRE  COMPANY 

D*pt.  1-A  775  Eddy  Street,  Providence  5,  Rhode  Island 


•  ELECTRONIC 
DESIGN  ENGINEERS 

•  TECHNICAL  WRITERS 

•  DESIGN  DRAFTSMEN 

•  PHYSICISTS 


W^tii^ouse 

oKers  you 
SECURITY  AND 
OPPORTUNITY 


Years  of  satisfoctory  service! 

56  Washington  Avenue 
Carlstadt,  New  Jersey 


YOU  CAN  BE  SUWE...IP  it's 

j  Westinghouse 


CONTROLLED 

HUMIDITY 

•  -150“F.  to  +200“F. 

•  20%  to  95%  R.H. 

•  1  cu.  ft.  to  75  cu.  ft. 
cabinets 


Walk-in  Rooms 
Temperature  Baths 


Electronic  or  pneumatic 
recording  or  indicating 
control  systems 


CUSTOM  CHAMBERS 
built  to  specifications. 


EE’s  and  ME's  with  over  3  years 
experience  ...  a  number  of  excellent 
positions  are  now  available  in  our 
Electronic  &  X-ray  and  Air-Arm 
Divisions  for  work  on; 


•  Bn>adcast  Transmitters 

•  Power  Line  Carrier 
Communication  Equipment 

•  Railroad  Radio 

•  Radio  Frequency  Heating 

•  Medical  and  Industrial  X-ray 

•  Commercial  Radar 

•  Balancing  Equipment 

•  Military  Radar  (ship,  ground, 
airborne) 

•  Military  Transmitters 

•  Specialized  Electronic 
Equipment 

•  Fire  Control  Systems 

•  Automatic  Pilots 

•  Guided  Missiles 


Sand  mumc  of  •xparlmc*  md  •da- 
cation  to;  Manager  of  Industrial 
Relations,  Westinghousc  Elec¬ 
tric  Corp.,  2519  Wilkens  Ave., 
Baltimore  3,  Md. 


Chock  Thou  Outstsndina  Bonofits: 

Top  pay,  ideal  working  condi¬ 
tions,  advancement  on  merit, 
graduate  study  opponunities, 
employee  scholarships,  paid  re¬ 
location  expenses,  Baltimore  lo¬ 


ll  you  ore  using  your  greotest  skill 
in  o  defense  industry,  do  not  apply. 


344 


AiUrck.  1952  — ELECTRONICS 


RCA-6146 
N«w  Beam 
Power  Tube 
For  VHF 
Tronsmittert 


Electronics  SoppHw 


L  You  purchase  econon 

le  country-  iO“  F 

i.k.  .ayoi.«<i9«  •« 


Radiohni  Control 

Centralab  Div.  of  Globe-Union, 
Inc.,  900  E.  Keefe  Ave.,  Milwaukee 
1,  Wis.,  announces  production  of 
the  high-torque  model  I  Radiohm 
control,  designed  specifically  for 
maintenance  of  circuit  balance 
under  conditions  of  vibration.  Thi.s 
unit  is  intended  especially  for 
equipment  u.sed  in  commercial  or 
government  installations  where 
miniature  size  also  is  a  prime  requi¬ 
site.  The  unit’s  torque  range  is 
from  2  to  4  oz-in. 


ELECTRONICS  — Atorcfc,  I9S2 


RCA  tubes  for  Industry 


VACUUM  POWER  PHOTOTUBES 
THYRATRONS  OSCILLOGRAPH  TUBES 
VACUUM  &  GAS  REQ.  CAMERA  TUBES 
IGNITRONS  MONCSCOPES 
COLD-CATHODE  SPKIAL  TYPES 


FEDERA 


.Motor  Control  System 

Servo-Tek  Products  Co.,  Paterson, 
N.  J.,  has  added  to  its  line  a  tiny  I 
motor  speed  control  .system  with  a 
companion  line  of  motors.  It  meas-  i 
ures  3  in.  x  3  in.  x  2  in.  The  com¬ 
panion  motor  measures  li  in.  in 
diameter  x  11  in.  long.  The  elec¬ 
tronic  control  unit  for  unidirec- 


TaETYPE:  NYl-2859  INow  York,  N.  Y.)  •  AN-22  (Allentown,  Po  l 


INDUSTRIAL  ELECTRONICS  DISTRIBUTORS 


York 


No/thiinpt 


OlRbf 


f 


your 

source 

for 


laii 


NEW  PKODUCTt  (cMtmwdI 

age  gain  of  the  instrument  is  suf¬ 
ficient  to  give  1  mm  of  deflection 
on  the  oscillograph  chart  per  mv 
input.  When  the  amplifier  is  used 
with  the  penmotor,  the  frequency 
response  is  essentially  linear  from 
d-c  to  100  cps.  The  control  panel  on 
the  face  of  the  unit  contains  an  at¬ 
tenuator  with  five  factor-of-ten 
positions,  gain  control,  calibrating 
meter  and  controls  for  determining 
input  voltages. 


rvdwiiiva  iviw.  i.iuiiiiMifiv  viiv  wi  ■■■« 

notion's  loading  distributor  invontorios  of  RCA 
Industrial  Tubes  for  prompt  shipment. 


tm 

m  industrial 
I  tubes 


Men  Who  Use  Them  Know... 

WILTON 

IS  THE  FINEST  NAME  IN  VISES 


Write  for  32  page  catalog  of  Vises, 

Work  Positioners  and  Industrial  Clamps. 

Sold  Only  Thru  Distributors 

WILTON  TOOL  MFG.  CO. 

925T  WRICHTWOOO  AVE. 

a  CHICAGO  14,  III.  A. 


Special  CENTRIFUGAL  LOWERS 

for  Maximum  CFM  •  High  Shock  •  Critical  Mounting 


Designed  at 
low  cost  to 
meet  your 
specifications. 
Standard  units 
also  available. 


APPLICATIONS 

Transmitters 
Radar  Equipment 
Amplifier 
Equipment 
High  Ambient 
Temperatures 
High  Humidity 
Applications 


if*  •  \ 


^yj, 


f 


MODEL  BS7G6K-1 


SPECIFICATIONS 

MODEL  B57G6K-1:  115  volt  AC  • 
60  cycle  *  single  phase  •  4  mfd.  •  1 20 
CFM  at  0.5"  SP— 220  CFM  at  0"  SP 
•  Silicon  impregnated  •  Fungus  proof. 


<1^ 

EASTERN  AIR  DEVICES,  iNC. 


585  DEAN  STREET 


BROOKLYN  17.  NEW  YORK 


HOLY  MOSES... 

there’s 
something 
I  never  knew 
before!” 


Unless  you’re  exceptionally 
well-itdormed  there  are 
probably  lots  of  things 
YOU  never  knew  before  right 
here  in  the  advertising  pages 
of  this  magazine. 

Alert  manufacturers 
use  Oiese  advertising  pages 
to  get  the  news 
about  their  products  and 
services  to  you  . . . 
quickly  and  effectively. 

Their  advertisements  contain 
information  designed 
to  help  you  do  your  job 
better,  quicker  and  cheaper. 
To  be  well-informed 
about  the  latest  developments 
in  your  industry  . . . 
and  to  stay  weU-informed  . . 
read  aH  the  ads  too. 


McGRAW-HIU 

PUBLICATIONS 
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159  DESIGNS 


ContinuouBly  Variable 
Delay  Line 

Advance  Electbonics  Co.,  P.O. 
Box  394,  Passaic,  N.  J.  Type  302 


NIW  PIODUCrS  (owHmhS) 

tional  operation  over  an  approxi¬ 
mate  40  to  1  speed  range  contains 
the  special  electronic  circuits,  tube 
and  speed  control  potentiometer. 
Motor  horsepower  is  approximately 
1/250  hp;  motor-shaft  speed,  from 
10,000  rpm  to  250  rpm.  A  signal  is 
used  in  a  feedback  circuit  to  count¬ 
eract  speed  decrease  as  a  function  I 
of  increased  load  torque.  The  unit  i 
operates  from  the  115  volt,  60  cycle  | 
a-c  line  and  finds  many  laboratory  I 
and  industrial  uses. 


Portable  Television 

Harold  Shevers,  Inc.,  123  W.  64th 
St.,  New  York  23,  N.Y.,  has  avail¬ 
able  the  portable  Gotham  television 
measuring  19  in.  X  17  in.  X  10  in., 
and  weighing  29  lb.  Picture  tube  is 
the  General  Electric  8i-in.  type. 
Tuning  is  done  with  two  controls. 
All  other  controls  are  accessible 
through  a  front  flap.  It  is  instantly 
convertible  to  uhf  and  has  standard 
components  throughout  List  price 
in  airplane  cloth  is  |199.95. 


ianikcrlme\s . . . 


ilceis. 
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distributed-parameter  line  is  capa¬ 
ble  of  providing  continuously  vari¬ 
able  time  delay  from  zero  to  0.6 
tisec.  Some  of  its  advantages  are 
complete  freedom  of  time  jitter, 
very  fast  rise  time,  no  limit  on  rep¬ 
etition  frequency,  greater  band¬ 
width  and  excellent  transient  re¬ 
sponse.  Characteristic  impedance 
is  960  ohms  nominal.  Attenuation 
in  db  per  100  millimicrosecond  de¬ 
lay  is:  approximate  zero  below  1 
me,  0.3  at  5  me,  0.95  at  10  me,  1.8 


-plus  hundreds  of  special  audio  . . .  inOestment 

devices  and  transformers  for  the  _ 

Armed  Forces,  the  United  States  gov¬ 
ernment,  Research  organizations  and 
leading  testing  laboratories. 


UM  SuU  MMica  SIH.,  Sawrly  Hlllt,  Catil. 
1S1  Slitk  kvtMt,  Maw  Yark  13,  Rav  Tark 


ALTEC 


LANSING  COAPOGATION 


mc^umcm 

RELAY  CATALOe 


Thift 

catd)«»p  hhows 
just  how  to  fto  alMHit 
srhH'ting  a  rrlay,  with 
all  thr  iiifnrmalion 
rrqiiirrd  to  lit  tin-  unit 
to  the  ap|ilication ! 

\AUo  deHrrihcM  the 
complete  A  \1  RFX  i  )N 
line,  with  illiiHtrations 
and  data  on  each  of 
\  11^  hanie  miMleU  (in> 

cludiiijr  Imili  D.r.and 
A.C.  I\|k*h1  and  their 
^  Tarialion*.  tsieliides 

\  ■  diMii».-i«>n  of 

\  snap-ar:ion  and 

-  _  lal<  relaVA; 

Keren  terminal 
ty|*e>:  plitff-iii  iii4Mint> 
in^K;  lierinelieally  Mealed 
models,  and  other  data. 

WRITE  ON  COMPANY  LETTERHEAD 
^  FOR  YOUR  COPY  TODAY! 

American  Relay  d  Controls,  Inc, 

4911  W.  Flournoy  St.,  Chicago  44,  III. 


New! 


PIC  Ferrite 
Pulse  Transformer 


Fits  in  Half  the  Space! 

Ftaiures:  Shorter  Rise  Time 

MIL-T-27  or  Commercial 
Wider  Frequency  Response 
Complete  Interchongeobility 
with  Conventional  Transformers 

Other  Ferrite  troniformers  desipned  to  year  cir¬ 
cuits  or  tpecificotim 

‘POLYPHASE 

INSTRUMENT  COMPANY 

765  Lancaster  Ave. 

BRYN  MAWR,  PA. 


ALLIED'"RCA®lF"*^ 

Electiee  Tubes  for  Industry  StuKfiVA 

*  Tnoniic  lAiDCLieu 


All  TYPES  IB  STOCK 

•  Vacuum  Power 

•  Thyrotrens 

•  Vocuum  L  Oos.  Rect. 

0  IgnHrent 

•  Cold-Cotheiie 

•  Phototubes 

•  Osclllogroph  Tube* 

•  Comoro  Tubes 

•  Monoscepes 

•  Spoclol  Types 
nanv  interchaniMblllty 

Dlnctoiy 

Voluoble  guide  to  selection  •! 
peeper  RCA  tube  type  reploce- 
men«.  lisH  1600  tul-e  types. 
Write  for  FRER  RCA  Guide 
No.  37-046. 


Qaick,  Ixport  Sorvici  on  »CA  Tubos 

aixird  mainUine  in  stock  for  quick 

5-, 

Se«YoRrW52AlllE0CirtaJo9 

Refer  to  your  alurp  Catriog  for 
all  electronic 

tubes  teet  instrumente,  tools,  i 
audio  amplifiers,  if 

available  from  the  world  s  lai^t  ^ 

atocks.Write  today  tor  raw 

copy  of  the  complete  212-page  t 
aluRP  Catalog.  ^  _*l^dle 


TORQUE  WRENCHES 


•  Permanently  Accurate 

•  Practically  Indestructible 

•  Faster— Easier  to  use 

•  Automatic  Release 

•  All  Capacities 

III  fiKk  ooiKPs .  .  .  incA 
pounds  .  .  .  feetpeunds 
lAll  Sites  from  O-MOO 
fl.  lbs.) 


FREE!  Sood  lor  It  MW 

allied  radio 

t33  w.  JoeWsen  BlvA,  Dept.  11-C-2,  Chkog#  7.  BL 


Everything  in  Electronics  from  ONE  Source 
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NEW  PRODUCTS  (contliiwd)  | 

at  20  me  and  1.5  at  30  me.  A  de-  | 
seriptive  bulletin  is  available.  I 


Power  RheostatB  | 

P.  R.  Malloby  &  Co.,  Inc.,  3029  E. 
Washington  St.,  Indianapolis  6, 
Ind.,  has  plaeed  in  produetion  a  line 
of  vitreous  enamel  power  rheostats. 
The  rheostats  will  be  available  in 
seven  sizes,  ranging  from  50  to  600 
w.  They  will  be  interehangeable 
with  the  vitreous  enamel  power  rhe-  j 
ostats  produeed  by  the  rest  of  the  ' 
industry,  but  feature  an  exclusive 
patented  hinged  contact  arm  that 
Insures  long  life  and  freedom  from  ! 
burn-outs. 


fE! 

on  the  one  line  that  does  every  job! 


YOUR  REQUIREMENT! 


PERMACEL  ELECTRICAL  TAPES 

INOUSTtlAl  TAPE  CORP. 

NEW  BRUNSWICK.  NEW  JERSEY,  DEPT.  4R 
CHICK  ONI  OR  SOTNi 
Q  PImm  hov*  r*pr*Mntaliv«  coll  on  mo 
Q  Plan  mo  on  your  moiling  list 

CSRWRMT  NAME 

STRin  . - . . . 

CITY  ZONE  STATE 

TONR  NAME  . 

TITU  ...  . . 


N-30  Hoovy-Osrty  Vinyl  Insulating 

R-SS  Cloor  Acotalo  Film 

R-1S1  Orango-Yellow  Acetate  Film 

R-SSI  Acetate  Cloth  Film 

R-14  White  Acetate  Cloth 

P-34a  Colored  Acetate  Cloth 

R-ao  Cotton  Cloth 

R-ar  Yellow  Flotbock  Paper 

R-aa  Block  Flotbock  Poper 

R-aV  Electrician  Vinyl  Insulating 

R-aa  Block  Crepe  Paper 

R-as  Yellow  Crepe  Paper 

R-aoi  H.  C.  (Heat  Curing)  Cotton  Cloth 


NtOH-VOATAOl  INSUIATION 


NONCORROSIVINISS . . 

HIAW-DUTV  HOIMNO . . 

QWKK  AND  ROSITIVI  ANCHORINO 

SNUe  CONFORRAAPKI . 


HIOH  HIAT-RISISTANCI 


Selenium  Rectifiers 

Kotron  Rbctifier  Cokp.,  64  Clark  ! 
St,  Newark  4,  N.J.,  produces  rec-  | 
tifier  cells  from  1  by  1  in.  to  5 
by  6  in.  assembled  in  all  circuit 
arrangements  for  any  voltage  or 
current  considerations.  The  com¬ 
pany’s  newest  product  is  a  selenium 
cell  with  capacity  to  withstand  60 
volts  rms.  All  cells  are  custom  pro¬ 
cessed  to  various  controlled  blocking 
voltages  and  current  densities.  The 


All  PERMACEL  Electrical  Tapes 
have  special  solvent  resistance  and 
high  baking  stability  characteris¬ 
tics  which  permit  greater  safety 
tolerances  in  production. 

And  PERMACEL  gives  you  com¬ 
plete  service.  From  supplying 
technical  men  to  working  out  your 
particular  tape  problems... to  mak¬ 
ing  tapes  to  your  order.  So  concen¬ 
trate  on  PERMACEL  and  simplify 
your  work. 

INDUSTRIAL  TAPE  CORPORATION 
NEW  •RUNSWICR.N.J. 

AAoIbotb  wf  TobcwI^  CwUrqMh*  Topo,  wnd  • 
pM*  iinp  pf  prpBBurp-ipiiBitivp  Pppps  fpr  Indvttry. 
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LOOK  US 
UP  AT 
BOOTH  351 
I  R  E  SHOW 
GRAND  CENTRAL 
PALACE 


your  assembly  lines  with 
our 


FIXTURES 

1.  Can  be  loaded  and  unloaded  in 
two  seconds. 

2.  Indexed  360°  fixture  to  hold 
chassis  in  any  position  to  step  up 
soldering  and  all  other  assembly 
operations. 

3.  Adjustable  to  any  size  to  base 
limits  of  the  Jig. 

4.  Sturdy,  rigid  construction. 

5.  Holding  adapters  to  fit  your 
chassis. 

6.  Saves  spoilage. 


SPECIAL  DESIGNS  to  solve  your  production 
problems.  We  invite  your  inquiry. 

Write  or  Wire  for  detailed  information  and 
literature. 


PRODUCTION  TOOL  &  FIXTURE  CO. 

37  WEST  AAAIN  STREET,  OYSTER  BAY,  N.Y. 


7^5^  ToAe  It/ 


2KW 

VACUUM  TUBE 

BOMBARDER 

OR 

INDUCnOH 
HEATING  UNIT 


For  Only  $650. 


Nevsr  betors  e  rehM  IUm  tbit  m«  2-KW 
beech  eiedel  "BoeiberUef''  er  hish  fre- 
qeeacy  iedectiee  heoter  ...  ter  levief 
tieM  oed  meeeir  ie  wifece  herdeeief, 
bresieg,  lelderieg,  eeeeelieg  eed  leeey 
ether  beet  treotieg  egeretieet. 

Sieigle  .  .  .  Eoty  te  Ogereti  .  .  . 

Eceeeieical  Steederdizetiee  ef 

Ueil  Mokes  This  New  Lew  Price 

PoMible. 

Tbit  eoeipact  iedectiee  keeter  seres 
sgece,  ret  perfoieis  with  high  eftkieecr 
Operates  froei  220-relt  liee.  Ceeiplett 
with  feet  switch  eed  eee  heetieg  coH 
erode  te  cesteeier's  reguireoMets.  Seed 
soeiplcs  ef  werfc  woeted.  We  will  od- 
rise  tioM  cycle  legeired  fee  year  por- 
ticelor  jeb.  Cest,  ceeiplete,  eely  $450. 
leieiediate  delirery  freiB  steck. 

Scieetifk  Electric  EIcctreeic  Heaters  ore 
erode  ie  the  fellewieg  reeget  ef  Pewer; 
I  -2.3Vb  -S-7H-10-l2H-15-1>-25.4&40 
80-100-250KW. 


-oMf  'dldh  itoutf 


DX  RADIO  PRODUCTS  COe 

GtNlMAL  OffICfS.  7300  W.  ARMITAGi  AVi.,  CHICAGO  47,  111 


‘T  CORROGATEO  QUENCREB  SAP  CO. 

107  Meeree  St.,  Gorfield,  N.  J. 
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(NAME) 


(STWET) 


(STATE) 


COMPANY 


POSITION 
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NEW  PRODUCTS  (CMtinwd) 

company  mass  produces  rectifier 
cells  especially  for  use  in  magnetic 
amplifiers.  These  cells  at  20  volts 
rms  have  a  blocking-to-conducting 
resistance  ratio  of  approximately 
1,600  to  1  in  all  cell  sizes. 


Transradio  Ltd..  138A  Cromwell 
Rd.,  London,  SWT,  England,  has 
developed  a  new  series  of  precision  | 
coaxial  connectors.  Five  groups 
are  available  to  fit  any  coaxial  out¬ 
side  diameter  from  0.86  in.  to  1.03 
in.  They  may  be  had  in  elbow, 
straight  and  T-form  type  cable 
plugs.  The  series  also  includes  a 
few  tsrpes  of  U.S.  JAN  connectors.  I 


Electron  Microscope 


Coax  Connectors 


Farrand  Optical  Co.,  Inc.,  Bronx  , 
Blvd.  &  E.  238th  St.,  New  York  66,  | 
N.  Y.  Model  ESTI  electrostatic 
electron  microscope  features  a  re¬ 
solving  power  of  30  angstrom  units, 
freedom  from  astigmatism,  ease  of 
alignment,  distortionless  image  at 
all  magnifications,  and  consistent 
high  image  quality  at  direct  mag¬ 
nifications  up  to  20,000  times.  High 
voltage  is  continuously  variable  up 
to  SO  kv.  The  power  supply  con¬ 
sists  of  a  60-cycle  transformer,  rec¬ 
tifier  and  doubler  circuit.  Overall 
design  of  the  equipment  has  been 


N«'t.  MOI,  MOl.  M03  and  tOIM  ink- 
writinf  golvowttiwKf  l»av« 
trmm  3.5  t«  40  voHt  p«r  <m., 

frvMi  IS  ••  120  qM., 
oiKM  If  m  1000  2000  ohwn,  If 

f«p«AM  yp  to  350  €p*.,  Mid  • 

^vot  conttrvcftofi.  UniH  of  do* 
•»9i»od  lof  mwitipio  oporotioo  «i#  to  10 
cliOfNioh  in  o  lotol  width  ol  12  ioclio*. 


No.  0100  diroct  coo^lod  om^lilwr  hot  •  voltooo 
tiofi  ol  13,000  with  o  moxiiowoi  ootoot  ol  70 


tiofi  ol  13.000  with  o  moxiiwwoi  ootpot  ol  70  voHt«  TfO* 
9ooncy  f  tpoiwo  Irom  d.c.  to  10,000  cp«.  U  Hot  wHhiii 
10%.  In^ot  iiopxdoiwt  if  2  motohiof;  ootpid  im^doiico  If 
150  ohNW.  In^wt  may  raofo  Irof  0.1  «•¥.  to  100  voltff 
Stohility  if  bottof  thou  0.1  mv.  por  thirty  minotOf,  or  OJ  MVa 
pf  doy.  AtHfiootor  it  ftopood  lor  loctort  Irom  1  to  1000. 


Oocofdort  con  oo  fopplifd  with  1. 
3  or  9  chort  fpoodf  roofino  Irom  O.i 
iiini.,/foc.  to  2M  mm./soc.  Sto  tpocilU 
cotioAf  ol  OSCIllOOtAPH  OAiVAN* 
OMITIft  lor  If pooncy  roofOa 


OSCILLOGRAPH 

AMPLIFIER 

No.  0121  fpociol  ompliOor  hoc  o  tinio  conftont  of 
1  focond,  on  oxponontiol  ffponto  to  o  Hvoro 
wovo  ot  hifh  foin,  inpot  impodonco  of  1  ntofohm, 
oimI  inpot  form  0.1  n»v.  to  1000  voltf«  At  low 
poin,  No.  0121  bfconwf  m  DC  onipliOor  wHh  o 
voltofo  foin  of  100  ond  on  iifot  of  10  niv./mni. 


No.  0130  omplmor.  hot  o  voHofo  foin  of  1.000,000  ond 
inclodof  o  boiltnn  pf -omplilior.  Fropooncy  f  fponf  if  from 
1  f  200  cpf.  Inpot  nmy  ronpo  Ironi  10  micfvoltf  f  100 
niillivoltf.  Thif  ompIHUr  if  porticolorly  foitod  for  iiotopkol 
ftodiof. 


Mony  othor  typof  of  rocordinp  ond  omplHtcr  cifoitf  Of  ovoll* 
obk  ond  fpociol  oovipmont  con  bo  offomblod  f  moot  porticolor 
fpociOcotionf. 


EDIN  COMPANY,  INC. 
207  Main  Stroot 
Worcostor  8,  Mou. 


Piooso  fond  cofnploto  information  on: 


□  RECORDERS 

□  NO.  8121  AMPLIFIER 

□  GALVANOMETERS 


n  No.  8100  AMPLIFIER 

□  No.  8130  AMPLIFIER 

□  — . . . . 

SPECIAL  (Encloio  dotoiU) 


Regulated 
HIGH  VOLTAGE 
SUPPLY 

Continuously  variable 
300—2500  Volfs  D.C. 

0  —  1  Milliampere 


MATHEMATICS 
FOR  ENGINEERS 

3rd  Edition — Jnst  Pnbllshod 

1C«v«r«  every  phi—  ei  methemaUee  the  mmI- 
>  neer  It  liUly  f  meet,  trem  liiirait 
Moo.  dtttmliMiiu  tod  Ua— f  tquaUoQt  tkfMgh 
dlffntotUl  aUooltu.  eoirt  tnMjnt.  lattptttan. 
•uaUBAUoo.  tlo.  BtrlMd  tblrd  edlUon  enttalot 
aneh  tddtd  natartM.  InchMlIni  elupt«t  on  DIffar- 
eoclAl  fiqaaUfloa  and  Dtean* 

■loiial  Aaalrala.  with  iniphaalt 
OB  tba  Bw^nahaia  PI  theorem. 

By  RayaiaBd  Dali  and  Rlcliard 
Dali.  Cat'r.,  WaMtr-CMaaaa 
Carr,  tn  pr.  IH«t..  I7.IA. 


•  Line  Stabilization:  +  .001%  change  in 
output  for  a  ±  1%  change  in  line  Voltage 
(100  U A  Load). 

•  Load  Stabilization:  ±  .5%  change  in 
output  for  1  MA  at  2000  Volts  or  .5  MA 
at  2500  Volts. 

•  Ripple:  Less  than  .1  Volt. 


PRICE 


WRITE  FOR 
BULLETIN  VS— 202 


NUCLEAR  RESEARCH  CORPORATION 

2563  GRAYS  FERRY  AVENUE  •  PHILADELPHIA  43,  P 


SEE  THESE  BOOES  10  DAYS  FBEE 


McGRAW-HIU  BOOK  CO.,  330  W.  42  St.,  NYC  | 
Snd  im  book:,)  ducknl  below  for  It  dt,i*  a*  j 
I  Milnonmi  OB  opiroraL  la  It  dan  I  wtU  nalt  for  ! 
■  baok(o)  1  keep,  pluo  t  few  eenu  foe  doUmr.  tad  I 
letimi  uBwontod  baok(i)  pootpald.  (Wo  pop  fir 
I  doUnrr  tr  too  remit  with  thli  ooupoa:  oomo  rMnra 
I  iritUete.  I 

□  L  Don  A  Doll— MATH,  tm,  BfOA  IT.tt 

□  S.  DnihaoB— IVN.  W  ATOMIC  PBTU^ 

□  A  Domo-TY  PBOtCIFIJCS.  U.M  ** 

□  A  Choto— El«C.  MOTOB  A  WKIAtMl  ontT..  I 


BURGESS  BATTERY  COMPANY 


FREEPORT,  ILLINOIS 


DEPT.  E-6 


TMt  afftr  appllaa  tp  U.  ppIPl 
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NtW  PRODUCTS  (cmtiiiwd) 

made  in  the  interest  of  ready  access  , 
to  the  component  units,  including 
the  electron  gun,  the  specimen 
holder  and  manipulator,  the  plate 
holder,  the  power  supply,  the  gage  i 
system  and  the  lenses.  I 


Wire-Wound  Resistors 


Clarostat  Mfg.  Co.,  Inc.,  Dover, 
N.  H.  Type  PR6F  Greenohms — 5- 
watt  fixed  wire-wound  resistors 
with  the  characteristic  inorganic 
cement  coating — are  now  available 
in  the  increased  resistance  values 
of  8,000,  8,600,  9,000  and  10,000 
ohms.  In  the  series  A-C  lOF  or  10- 
watt  Greenohms,  the  9,000-ohm 
value  has  been  added  between  the 
8,500  and  10,000-ohm  numbers. 


Binding  Post 

Kings  Electronics  Co.,  Inc.,  40 
Marbledale  Road,  Tuckahoe,  N.  Y. 
Model  K962  binding  poet  incorpo¬ 
rates  the  quick-disconnect  principle 
with  a  spring-loaded  action  and 
stainless-steel  locking  jaws.  Teflon 
insulation  throughout  provides  low 
dielectric  loss,  no  moisture  disturb¬ 
ance,  no  carbon  tracking  and  the 
maintenance  of  mechanical  proper¬ 
ties  in  the  binding  post  tempera- 


RAtlAK,  •  tf ICVISiOM 


I HT  CACOiUA  OAI I C 


TElEVrSION  •  IMTERCOiirMUNiCAriON  •  RADIO  •  RAOA 

— " j  o  N.  >  R AO » o 

1 1 1  v  •  i 


RADIO  •  RADAR  -  TElEV^StON  •  INTERCOMMUNIC ATIO 


.  .  .  Rome  Cable 


Dactionic  wiring  components  must  conlorm  to  exacting  specifications  for  quality 
performance.  This  is  particularly  true  in  high  frequency  oppUcatioas  where 
sensitive  and  dependable  operation  is  so  important.  Leading  manufacturers  turn 
to  Rome  Cable  for  their  electronic  needs  ,  .  .  because  they  know  their  specifica¬ 
tion  requirements  will  be  met  exactly. 

Rome  Cable  has  the  facilities,  experience  and  engineering  "know-how"  to 
produce  complicated  special  cables  of  the  highest  quality,  utilixing  both  rubber 
and  thermoplastics,  typical  examples  of  which  ore  shown  above.  This,  coupled 
with  a  complete  line  of  Underwriters'  Approved  standard  radio  onA  television 
hook-up  wires  (including  military  types),  makes  Rome  your  best  source  of  supply. 
The  coupon  below  will  bring  you  descriptive  literature.  Moil  it  today. 


■IT  COMTM  LBMS  TO  BUT  TBB  BEMT- 


ROME  CABLE 
CORPORATION 

Dept.  E-3  *  Rome,  N.  Y. 

Please  send  me  informa- 
tUm  on  Electronic  Wiring. 


Name . 

Company.. 
Address  . . 
City 


ROME  CABLE  CORPORATION 

ROME,  NEW  YORK  and  TORRANCE,  CALIFORNIA 


tVi 


i 

i 
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AUTOMATIC  CYCLING 

Simplified  by  EDISON  Relay 


ture  application  range  of  67  F  to 
149  F.  Complete  moisture  sealing 
is  effected  on  the  chassis  itself  by 
a  special  Teflon  and  rubber  com¬ 
bination. 


'  r-  V.'  - 

* ;  hi-  • 

/  Vi.  1  ^  •  ,  m. 


ABOVE:  Elearical  control  panel  of  SEC  Dry 
Cleaninft  System  illustrated  at  left,  open  to  show 


position  of  Edison  Therm.<l  Relays. 


THE  SEC-O-MATIC  CORP.  chose  the  EDISON 
Model  501  Time  Delay  Relay  to  provide 
an  automatic  delay  period  in  the  washer 
and  extractor  cycles  of  their  SEC  auto¬ 
matic  dry  cleaning  system. 

THE  EDISON  TIME  DELAY  RELAY  was  se- 

leaed  because  of  its  long  dependable 
service  record  in  many  industrial  appli¬ 
cations,  its  low  cost,  and  plug-in  feamre. 

HOW  IT  WORKS-The  heater  of  the 
Edison  delay  relay  is  in  the  circuit  be¬ 
tween  the  washing  timer  and  the  wash¬ 
ing  motor  starter  relay.  When  the  timer 
is  set,  the  heater  of  the  delay  relay  is 
energized  and  a  valve  is  opened  allowing 
the  cleaning  fluid  to  reach  its  level  in 


the  washing  tank.  The  delay  relay  then 
closes  its  contacts  and  the  washing  motor 
begins  its  agitating  cycle. 

AT  THE  END  of  the  washing  cycle,  the 
washing  timer  closes  the  extractor  cir¬ 
cuit  which  energizes  the  heater  of  the 
second  delay  relay  and  reverses  the  valve 
to  drain  the  washing  tank.  When  the 
contacts  close,  the  centrifugal  dryer  is 
set  in  motion. 

AUTOMATIC  DELAYS  are  only  one  of  the 
many  uses  found  for  this  EDISON  relay. 
Send  now  for  further  details.  Bulletin 
E4-3007  will  be  sent  free. 


a&ik 


I  N  C  0  I P  0  III  I  D 

tnitrumenf  Division 

51  lakeside  Avenue,  West  Orange,  N.  J. 


MANUFACTURERS  OF 

Electrical  Resistance  Bulbs 
Temperature  Indicatinfi  and  Alarm  Systems 
Sealed  Thermostats 


ASK  FOR  Bulletin  E4.3027  on  the 
new  Edison  Miniature  Thermal  Relay. 


Coaxial  Crystal  Mixer 

Empire  Devices,  Inc.,  38-25  Bell 
Blvd.,  Bayside  61,  N.Y.,  has  de¬ 
veloped  model  CM-107  fixed-tuned 
coaxial  crystal  mixer.  Input  vswr 
is  better  than  2  to  1,  without  ad¬ 
justments,  for  all  frequencies 
within  the  nominal  frequency  range. 
Local  oscillator  power  requirements 
is  10  mw.  Oscillator  injector  is  ad¬ 
justable  to  accommodate  large  vari¬ 
ations  in  oscillator  power.  Local 
oscillator  rejection  at  i-f  output  is 
better  than  30  db.  Frequency 
ranges  in  the  standard  models  run 
from  225  to  2.600  me. 


Mobile  Radio 

General  Electric  Co.,  Syracuse, 
N.  Y.,  has  announced  new  25  to  50- 
mc  mobile  radio  communications 
equipment  for  operation  in  both  20- 
kc  and  40-kc  channel  widths  and 
featuring  quadra-tuned  i-f  trans¬ 
formers  in  the  receivers.  Five 
high-Q  tuned  circuits  between  the 
antenna  and  first  converter  improve 
reception  and  reduce  interference. 
Using  the  20-db  quieting  method, 
the  receiver  for  20-kc  operation  has 
selectivity  of  100  db  down  at  ±20 
kc.  By  the  same  method,  the  40-kc 
receiver  has  selectivity  of  100  db 


Military  Radio 

and  Hie 

Radio  Engineering 
Show 
EXHIBITS 

A  major  feature  of  the  Radio  Engi¬ 
neering  Show,  March  3-6,  1952  at 
Grand  Central  Palace,  New  York, 
will  be  a  cooperative  IRE-Exhibitor 
display  of  Military  Radio  Equip¬ 
ment. 

This  exhibit  occupies  2448  sq.  ft. 
in  a  large  island  on  the  fourth  floor 
at  the  Palace.  21  firms  exhibiting  I 
in  the  Show  are  supplying  complete  | 
apparatus,  and  nearly  200  other 
exhibitors  are  represented  by  com¬ 
ponents  and  materials,  etc.,  in  this 
display. 

SESSIONS 

Moat  of  Nm  42  Taduilcal 
S«Hiom  oimI  Sympsflaim 
Hm  1952  I  a  E  ConvanHoii 
iMva  Mllltory  importonc*. 
How*v«r,  fiina  h«v«  diract 
Mllitarv  Radia  lalaraiotiaii. 
Thaaa  Ara: 

March  3,  pm  New  Developments 
in  Telemetering 

March  4,  am  Microwaves  I  “  Wave- 

gnides  A” 

March  4,  pm  Microwaves  II 

“Waveguides  B” 
March  6,  am  Symposium:  Digital 
C^mputors  in  Con¬ 
trol  Systems 

March  5,  pm  Radar  and  Radio 
Navigation 

March  5,  pm  Symposium:  Mag¬ 
netic-Core  Memory 
Devices  for  Digital 
Computors 

March  6,  am  Symposium:  Inte¬ 
gration  of  Electronic 
Equipment  with  Air¬ 
frame  Design 

March  6,  am  Digital  Computors 
March  6,  pm  Reliability  of  Mili¬ 
tary  Electronic 
Equipment 

Cooperation 

is  making  this  Military  Radio  Ex¬ 
hibit  a  great  achievement,  reflect¬ 
ing  properly  the  importance  of 
Military  Radio  to  our  industry. 
Credit  goes  to  many  exhibitors,  to 
the  Technical  Papers  Committee, 
and  to  members  of  the  MR  Exhibit 
Committee,  including  W.  W.  Mac¬ 
Donald,  well  known  to  readers  of 
Electronics. 

Registration:  Members,  |1.,  Non- 
Members,  |3. 


'5TR0, 


Genemqtgrs 


Dy  nomofofs 


to  AC  Converters 


Recorder  Converters 


Inductor  Alternators 


Magmotors 


Carter  DC  to  AC  Cenvdftors,  Dynamolort,  OsnsmdNrs, 
Maanwtar*,  and  Indvciar  AlKmater*  linvortard  are 
mada  in  o  wide  varloly  of  lypot  and  capacHiot  odapt 
able  lo  cenHnanicatiom,  laboratory,  and  indiMtrial  op- 
pilcotiont,  of  many  kind*.  WIdoly  Mod  in  aircraft, 
marino,  oitd  mobilo  radio,  goophytkol  imtrvmonta, 
laboratory  work,  ignition,  timing  and  many  otbor  oMi. 


2*44  N.  Mnplowood  Avo.,  Chirago  47 
SolM  OMcn  tm  SriMipol  Citlet 


MAIL  COUPON  FOR  CATALOGS  I 


SIcoM  rend  cotologt  containing  compioto  ki- 
tormotion  on  Cortor  kolory  fowor  Supplio*. 


K  without  saaificing  Quality! 

Jir  Ultro-compoct-light  in  woight- 

self-healing— proved  dependable  under 

\ 

severe  operating  conditions— universally  accepted 

on  the  bosh  of  performonce. 

Write  lot  Catalog  AC-3,  lot  Ifco 
foil  (lory  on  MtTAUTt,  and  oH  Adron  prodoeft 

CORPORATION  —  255  Gront  Avenue,  f«t  Nework,  New  Jersey 

Eiport  Dirision:  ROCKE  INTERNATIONAL  CORP.,  1]  E.  40tk  St.,  N.  Y.  IS 

10  Conodo:  CHARLES  W  POINTON,  I92S  Getrotd  Street  Eost,  Toronto 
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NEW  PRODUCTS 


(cMtiniMd) 


^Ennmqa 

C/Lradio^ 


down  at  ±30  kc.  The  30-w  trans¬ 
mitter  has  standby  battery  drain  of 

2.3  amperes  Eind  transmittinsr  drain 
of  38  amperes  at  6.3  v.  The  60-w, 
6.3-v  transmitter  has  standby  bat¬ 
tery  drain  of  3.2  amperes  and  trans¬ 
mitting  drain  of  50  amperes.  Re¬ 
ceiver  battery  drain  is  6  amperes  at 

6.3  V,  and  3  amperes  at  12.6  v. 


CAPACITORS 

IN  Th  KW.  4-26  MEG. 
POINT-TO-POINT 
WORLD  SERVICE 
TRANSMITTER 


MACKAY  RADIO 
&  TELEGRAPH  CO. 


Electrical  Insulation 

Johns  Manville.  22  E.  40th  St., 
New  York  16,  N.  Y.,  is  now  offering 
Quinterra  type  3,  an  asbestos-base, 
silicone-treated,  high  temperature 
electrical  insulation.  It  is  a  class  H 
insulation,  as  defined  by  AIEE 
standards,  for  service  at  a  tem¬ 
perature  of  180  C.  It  is  used  for 
both  interlayer  and  wire  wrapping 
insulation,  and  is  adaptable  to  a 
wide  range  of  electrical  devices  in¬ 
cluding  air-cooled,  inert  gas  and 
silicone-filled  transformers.  The  pic¬ 
ture  shows  the  savings  in  space  and 
materials  made  possible  in  similarly 
rated  transformers.  The  transfor¬ 
mer  at  the  right  is  built  using  sili¬ 
cone-treated  Quinterra  type  3  in¬ 
sulation. 


lecture  shows  Jennings  Type  VMMC  and  UCSX  in  Mackay  Transmitter 


Typi  UCSX 
Viciian  Variatl* 

tO^MO  MMFD..  10  KV. 
U  AMPS..  R.M.S. 


WIDE  RANGE 
MOTOR  TUNING 

Simplified  by  use  of 

JENNINGS 

VAC  CAPACITORS 


Tm  UXC 
nessm  Viriabl. 
Capacitor 

2S  ta  SOO  MMFD.  at 
2SKV.. 

100  AMPS..  R.M.S. 

Trot  UXHC 
Vacaan  Variakic 

Capacitor 

25  ta  ISO  MMFO.  at 
40  XV.. 

100  AMPS.,  R.M.S. 


Mackay  Radio,  a  unit  of  the  American 
Cable  &  Radio  System,  has  utilized  the 
Jennings  Vacuum  Variable  Capacitor 
to  make  their  modern  telegraph  stations 
as  free  from  harmonic  radiation  as  pos¬ 
sible.  The  upper  left  comer  of  picture 
shows  a  Jennings  type  UCSX-500  in 
the  output  of  the  double  Pi  network. 
The  lower  center  is  a  Jennings  type 
VMMC-2000  which  is  the  coupling  for 
the  Pi  network.  Without  these  minia¬ 
ture,  compact  com|)onents,  trouble-free 
harmonic  rejection  circuits  would  not 
be  feasible.  This  Transmitter  employs 
Jennings  Vacuum  Variable  Capacitors 
throughout,  with  the  exception  of  two 
small  air  variables  in  the  multiplier 
stages. 

The  Jennings  Vacuum  Variable  Con¬ 
densers  make  direct  motor  tuning, 
without  switching  through  the  full  fre¬ 
quency  range,  |>ossible,  as  employed  in 
.30  KW  Mackay  Radio  Point-to- Point 
Transmitters. 


TyptVMC 
VacMM  Vsrtakli 
Capacitpr 

SO  ts  1.000  MMFD. 
at  ID  A  IS  KV.. 

12S  AMPS..  R.M.S. 


Double  Pulse  Generator 

Berkeley  Scientific  Core.,  2200 
Wright  Ave.,  Richmond,  Calif. 
Model  903  double  pulse  generator  is 
designed  for  general  laboratory 


Write  us  /or  information  regarding  your  own  Capacitor  problem. 
Literature  mailed  on  request. 
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u«  ot 
I  R  I  Show 
Booth  462 
Crond  Control 
Rolo<*  N  Y. 


Electronic 


SLIDES 

Thfcc  uctiM  sli4t,  >r«^tsiw  KtiM  type. 
LkIu  it  txtNted  ppsitiM  Miy.  Trippini 
nicluRisM  CMtrelt  mIkUri.  Lta4  capi- 
city;  Up  tt  200  Ml.  -  CAT.  NO.  375 

Tkm  MCtiM  sIMr,  prttrtssivt  actitR  typi. 
Lpcks  iR  RXtIROtd  piSitiRR  RRly.  TkRRih 
rtItasR  CRRtralt  rrIkMri.  Ltad  capKity;  Up 
ta  200  Iks.  iRRilRiRRi  -  CAT.  NO.  371 


CAT.  NO.  375 


Sectional  Tower 


Him  ECOMOMIMl  fOH 
mCROWAVE  •  FM  ■  n 
COMMUHWATWMS  ■  RAOAR 


STARoflheSHOW 


Automatic  Transmission  Measuring  Set. 
developed  by  Bell  Telephone  labs  Units 
are  suspended  on  Grant  Slides  Slides  per 
mit  chassis  to  be  inverted  for  servicing 


Typical  cabinet  installation  used  by  Sperry 
Gyroscope  Co  Great  Nech  N  Y  All  units 
are  supported  by  Grant  Electronic  Equip 
ment  Slides  rvhich  yield  quick  accessibility 
lor  repair  and  maintenance 


P«Q  Aiikcrtcao  world  Airwan  initalla* 
cioa  •(  Idlcwild.  Tower  cartki  OM  40 
me  ^oufid'pUoe  tnteiiiM,  six  bmll«waet 
vertical  100  me  ancenoaa,  two  weather 
ifiicnimcnrt  and  a  full  lec  of  obtcroctioci 


THE  LaPOINTE-PLASCOMOLD  CORP. 

WINDSOR  LOCKS,  CONN. 


ISi 

Gronf's  fngineering  and  fteteorcfi  Deporfmenfs  ora  ovoifobla 
for  consu/foHon  on  indMdyof  roqviromonh. 


naiw* 


GRANT  PULLEY  &H’DW’E  CO 

31-87  WhitDsten*  Parkway,  Flushing,  N.  \ 
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NEW  PRODUCTS 


(CONtlflMd) 


for  dosigning,  production  chocking, 
rosoorch  or  "proof  of  pmrformaiKm” 
FCC  tosH  for  broadcasters. 


A  low-distortion  source  of  audio  fre¬ 
quencies  between  30  and  30,000  cycles. 
^If-contained  power  supply.  Calibra¬ 
tion  accuracy  ±3%  of  scale  reading. 
Stability  1  %  or  better.  Frequency 
output  flat  within  1  db,  30  to  15,000 
cycles. 

MODIl  MO  .  .  .  . $13t 


\  For  fundamentals  from  30  to  15,000 
\  cycles  measuring  harmonics  to  45,000 
,  cycles;  as  a  volt  and  db  meter  from  30 
ito  45,000  cycles.  Min.  input  for  noise 
and  distortion  measurements  .3  volts. 
Calibration;  distortion  measurements 
±5  db;  voltage  measurements  ±5%  of 
.  Rill  scale  at  1000  cycles. 
i^OEl  400  . $168 


^tsbines  RF  detector  and  bridging 
transformer  unit  for  use  with  any  dis¬ 
tortion  meter.  RF  operating  range:  400 
kc  to  30  me.  Single  ended  input  impe¬ 
dance;-  10,000  ohms.  Bridging  impe¬ 
dance;  ^000  ohms  with  1  db  insertion 
loss.  Fisqucncy  is  flat  from  20  to  50,000 
cycles. 

MODE!  404  ..  .  . $85 


Speeds  acamte  analysis  of  audio  cir- 
*cuits  by  ptoyiding  a  test  signal  for 
examining  tiaat^ient  and  frequency  re- 
spottse  ...  at  a  fraction  of  the  cost  of 
a  square  wave  generator.  Designed  to 
be  driven  by  an  audio  oscillator. 

MODE}  UO  . .  $10 


7h»  instruments  of  laboratory  aceurary 

Bylktia  EL>32  givts  complete  detoils 


Barker  &  Williamson,  Inc 

237  FairfMd  Avenue  •  Upper  Darby,  Pa. 


j  work.  It  produces  either  single  or 
double  pulses  such  that  the  ampli¬ 
tude  and  width  of  each  pul.se  is  con- 
'  tinuously  and  individually  variable. 
The  unit  is  capable  of  producing 
either  positive  or  negative  pulses. 
The  amplitude  of  negative  pulses  is 
individually  and  continuously  vari¬ 
able  from  200  v  maximum  into  a 
1,000-ohm  load  and  10  v  maximum 
into  a  50-ohm  load.  Amplitude  of 
positive  pulses  is  continuously  and 
individually  variable  from  50  v 
maximum  into  a  1,000-ohm  load  and 
2.5  v  maximum  into  a  50-ohm  load. 
Separation  of  the  pulse  pairs  is  con¬ 
tinuously  variable  from  0  to  10  ;jLsec 
and  can  be  read  directly  on  a  cali¬ 
brated  knob  on  the  front  panel. 
Rise  time  of  the  pulses  is  0.0.35  ;xsec 
and  decay  time  less  than  0.15  osec. 
Pulse  width  is  individually  variable 
from  0.1  to  1.8  asec.  Repetition 
j  rate  is  internally  controllable  from 
1  to  1,000  pulses  per  second. 


Electronic  Flasher 

I 

'  Haledy  Electronics  Co.,  57  Wil- 
j  liam  St.,  New  York  City  5,  N.  Y., 
recently  announced  a  lightweight, 
portable  electronic  signal  flasher 
without  moving  parts  or  filaments 
to  bum  out.  The  flasher,  of  cold 
cathode  tube  design,  emits  a  sharp 
brilliant  flash  of  light  clearly  visible 
for  approximately  a  mile.  It  weighs 
81  lb.  The  unit  uses  a  set  of  three 
standard  90-volt  batteries  in  series. 
An  off /on  switch  as  well  as  an  out¬ 
side  knob  to  control  the  number  of 
flashes  per  minute  is  provided.  A 
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IMPORTANT! 

FEATURES 


Produaion  capacity  has  recently  been  ex¬ 
panded  to  supply  your  increasing  demand 
for  vibrators  and  vibrator  power  supplies. 
Engineering  facilities  are  available  for  de¬ 
signing  vibrators  and  power  supplies  to 
your  specifications. 

Victoreen  has  two  standard  vibrator 
power  supplies  for  use  with  battery-oper¬ 
ated  portable  equipment  such  as  Geiger 
counters,  photo-multipliers,  and  elearonic 
equipment  requiring  a  high  voltage  sup¬ 
ply.  These  compact  units  have  bera 
potted  and  hermetically  sealed  to  make 
them  reliable  and  rugged.  They  contain 
regulator  circuits  to  stabilize  their  out¬ 
puts.  Net  weight  is  only  one  pound, 
a  THE  MODEL  517  VIBRATOR  POWER  SUP¬ 
PLY  operates  from  4.5  volts  dc  ond  supplies 

•  900  volts  at  5  microamperes  and  -i-S8  volts 
ot  0.25  milliamperes. 

•  THE  MODEL  532  VIBRATOR  POWER  SUP¬ 
PLY  operates  from  3.0  volts  dc  and  supplies 
— 900  volts  at  IS  microamperes  and  +58 
volts  at  0.25  milliamperes. 

The  precision  vibrators  which  are  used  in 
these  power  supplies  are  available  separately. 
They  have  been  mounted  in  sponge  rubber  and 
hermetically  sealed,  and  are  invaluable  for 
such  opplicotions  os  high  voltage  power  sup¬ 
plies,  portable  Geiger  counters,  scintillation 
counters,  and  portable  radios.  These  plug-in 
units  weigh  only  2  VS  ounces. 

•  THE  MODEL  531  VIBRATOR  is  designed 
to  operate  from  a  1.5  or  1.3  volt  battery  and 
requires  as  little  os  18  milliwatts  driving 
power. 

•  THE  MODEL  532  VIBRATOR  is  olso  an 
IB  milliwatt  unit,  but  designed  for  operation 
in  series  with  the  primory  of  a  transformer 
and  from  o  1.5  to  6  volt  battery. 


BETTER  COMPONENTS 
MARE 

BETTER  INSTRUMENTS 


CuAtm  Suilt 


Electronic  Components 

Micro-Wove  components  include  rodor  filters — cross  bor 
switches — mognetic  tuners — crystol  holders — crystol  con¬ 
verters — diol  ossemblies — jocks  ond  connectors — coil  forms — 
crystol  heoter  ovens — covity  tuners  ond  cothode-roy  tube 
ports. 


Precision  mochined 
ports,  stompings  ond 
costings  used  in  com- 
municotion  ond  oircroft 
industries. 


Fobricoted  in  beryllium 
copper,  molybdenum, 
tontolum,  monel,  plexi- 
gloss  ond  polystyrene. 


Cotnpetent  etigitieet'ing  atui  exper- 
ietued  iiesign  assists  me  is  amihthle. 

JOHN  COMBOS  CO..  Inc. 


103-109  Montgomery  Ave 


gomery  Ave.  ESSEX  3-6633  Irvington  11,  N.  J. 

So#  Ut  at  Booth  263 — Radio  Enginaaring  Show 


timing. . . . 

uru^ected  hy  i/oltage fluctuations 


A’O’A 


AIRPORT 

LIGHTING 


ACASTAT 

TIME  DELAY  RELAY  for  every  reQuirement 


Instrument  Co-lH  ^ 

1027  NEWARK.  AVE.,  ELIZABETH  3  NEW  JERSEY 


MARi  M  E 
•  CNTIMO 


5806  HOUGH  AVE. 
CLEVELAND  3,  OHIO 
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(cMihiwd) 


LAMINATED 

MINIATURE 


clear  or  colored  precision  Fresnel 
lens  protects  the  lifetime  cold- 
cathode  tube. 


Sockets 


METHODS  “Spring- 
Wipe"  terminals 

feature  large  gripping 
and  conducting  turface 
bearing  on  tube  pins.  In¬ 
sure  minimum  contact  re¬ 
sistance  and  maitlmum 
insertion  and  retention 
characteristics.  Proved 
outsfonding  performance 
and  uniformity  in  mifiions 
of  trouble  free  Instaiia* 
tions  by  the  Industry's 
leaders. 


Solder  Pol 

Dee  Electric  Co.,  1101  N.  Paulina 
St.,  Chicago  22,  Ill.,  has  announced 
a  new  model  thermostatically  con¬ 
trolled  solder  pot  that  features  a 
deeper  crucible  4i  in.  deep  X  li  in. 
diameter,  for  tinning  Formvar  wire 
and  long  leads.  An  adjustable  ther¬ 
mostat  makes  possible  close  control 
over  solder  temperature  for  rapid 
and  precision  work.  Dependency  on 
constancy  of  line  voltage  is  elimi¬ 
nated.  It  is  available  in  4  tempera¬ 
ture  ranges:  model  41,  maximum 
1,200  F,  minimum  800  F;  model  42, 
maximum  1,000  F,  minimum  700  F; 
model  43,  maximum  800  F,  mini¬ 
mum  600  F;  and  model  44,  maxi¬ 
mum  600  F,  minimum  400  F. 


▼  ^  METHODE  Manufacturing  Corp. 


2265  West  St.  Paul  Avenue  •  Chicago  47,  Illinois 


Geared  to  predate  Platlit  and  Metal  Electronic  Components 


I  SEPARATELy  JWTn  COMBINATION 


OLD-FASHIONED 
SATURABLE  REAQORS 


RECORDING  EQUIPMENT 


had  a  lot  of  desirable  characteris¬ 
tics.  But  there  were  a  lot  of  jobs 
for  variable  inductances  that  they 
iust  couldn't  do. 


GINIRAL  miPOSI-AC  oper. 
•ted  dHver  ami^ifiers:  compriting 
three  direct  coupled  push-pull 

■laget. 

STIAIN  OAGI-ModuUted 
carrier  type  for  use  with  strain 
gage  and  resistance  thermometer 
elements :  atrain  gage,  differential 
transformer,  and  variable  reluc¬ 
tance  transducers. 


AT  THE  I.R.L  SHOW  LAST  YEAR 

we  introduced  a  new  member  of 
the  saturable  reactor  family;  the 
CG.S.  INCMDUCTOR. 


WE  KNEW  OUR  INCREDUCTOR* 

could  do  a  lot  mote  jobs  than  its 
ancestor — the  saturaole  reaaor. 
But  we  didn't  know  it  would  be 
called  on  so  rapidly  to  solve  so 
many  vexing  problems  in  such  di- 
_ 


ONI-,  TWO-,  AND  rOUR- 
CHANNIl.  Permanent  records 
produced  by  inkless,  heated  stylua 
on  plastic  coated  paper  in  true 
rectangular  coordinates.  May  be 
used  in  ANY  position.  Estremely 
rugged. 


RECORDERS 


EVEN  IF  THERE  WERENl  ANY 

security  regulations-^we  couldn’t 
b^in  to  name  all  the  different 
kinds  of  job*  that  engineers  have 
been  turning  over  to  CG.S.  IN- 
CREDUCTORS  this  past  year. 


SINCE  THE  LAST  I.R.L  SHOW 

we  nave  been  busy  filling  orders 
for  our  standard  INCREDUCTOR 
variable  inductance  units  and  for 
INCREDUCTORS  with  special 
charaaerisdes  for  unusual  joM. 


INTERCHANGEABILITY 
of  Preamplifiers  and 
Amplifiers  permits 
recording  of  many 
different  types 
of  phenomena. 


SINOII-CHANNIL  RecorRIng 

Systems  —  comprising  oifher  s 
Grnersl  Purpose  or  Strain  Gage 
Amplifier  in  combination  with  a 
one  channel  Recorder  Assembly. 
Stsndsrd  paper  speed  st  25 
mm/sec.,  slower  speeds  available. 
Paper  width  6  cm  with  5  cm  re¬ 
cording  area. 


HERE  ARE  SOME  OF  THE  REASOHS 

to  many  jobs  are  being  done  better 
sritfa  CG.S. 


INCREDUCTORS: 

(1)  Greater  change  in  induc¬ 
tance:  400  to  one — as  much 
as  600  to  one  in  special  ap- 
plicationa. 

(2)  Smaller  size — higher  induc¬ 
tance  values. 

(3)  Higher  frequency  operadon 
(in  the  megacycles)  with 
good  efficiency  and  high  Q. 

The  INC31EDUCTOR  has  all  of 
these  advantages  plus  all  the  desir¬ 
able  charactensdes  of  old-fashioned 
saturable  reactors — such  as  contin¬ 
uous  smooth  change  in  inductance 
without  moving  parts. 


TWO-CHANNIl  RecorRing 
Syat«Mi  Two  channcla  operate 
independently  of  each  other,  but 
record  aimultaneously.  Eight  pa> 
per  apeeda.  Timing  and  coding. 
Each  channel  S  cm.  recording 
width. 


rOUR*CHANNEL  R«corAln« 
Sytf^m  — Up  to  four  phenomena 
on  one  record,  uaing  the  same 
principles  snd  methods  ss  the  two 
systems  above.  Eight  paper 
speeds.  Provision  for  use  of  4-,  2-a 
or  1-chsnncl  recording  paper. 


OF  COURSE  WE’U  BE  BACK 

at  the  IJLE.  show  tius  year.  We  in¬ 
vite  you  to  visit  us  at  our  booth 
N-4  to  watch  a  demonstration  of 
the  INCREDUCTOR,  or  to  discuss 
your  specific  problem  and  how  the 
INCREDUCroR  may  help  you 
solve  it.  We  would  Ure  you  to  see 
our  odier  CG.S.  products  too. 


Any  of  the  recording  channel! 
in  the  three  systems  at  the 
right  may  include  eifher  a 
Strain  Gage  or  General  Purpoae 
Amplifier,  or  the  latter  in  com- 
bmation  (in  2-,  and  4-channel 
systems)  with  either  AC  or  DC 
Preamplifiers.  For,  any  of  the 
Ampli^t  or  Preamplifiers  pro* 
vided  for  in  a  system  may  be 
quickly  removeef  from  its  place 
in  the  system  and  as  quickly 
rep/acecA  with  an  alternate 
type. 


COMPANY 

CAMBRIDGE  39 
MASSACHUSETTS 


Write  for  complotely  do< 
scriptfvO/  lUuftratod  catalog. 
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available  in  four  models.  Model 
TLB  covers  the  low-band  tv  chan¬ 
nels  2  through  6,  from  54  to  88  me; 
model  THB  traps  out  adjacent 
channel  interference  on  high  band 
tv  channels  7  through  13,  from  174 
to  216  me;  interference  from  f-m 
stations  is  trapped  by  using  model 
TFM,  covering  the  88  to  108-mc 
range;  and  model  T  Special  is  built 
on  order  to  eliminate  interference 
in  bands  other  than  vhf  tv  and  f-m. 
The  traps  consist  of  bridged  T  net¬ 
works  with  variable  series  and 
shunt  inductance  circuits.  With 
both  circuits  tuned  to  the  signal  to 
be  trapped  the  undesired  signal  is 
attenuated  by  a  minimum  of  50  db. 
The  tv  channel  to  be  received  is 
attenuated  by  a  maximum  of  only 
2  db.  Each  trap  is  priced  at  f25.00. 


Hew  *<!'**' 


H-TyM-  Steel  bate 
cover  deep>eeal 
eoldered  into  caae. 
Terminala  hermeti* 
cally  sealed.  Ceramic 
bushings.  Stud* 
mounted  unit.  Meets 
MIL-T-27  Specifica¬ 
tions. 


The  proof  of  loughnets  U  on  the  msMo-— the  octool  proof  thot  demon* 
ttrertea  why  CHICAGO  Trontformort  oro  preferred  by  engineers,  why 
they  fully  meet  the  exprett  regwirementa  of  todoy'a  tubes  ond  cbcuHa. 
Here  on  the  **lnalde  facts'*  M  CHICAGO  "Sealed-in-Steel"  design; 


Branching  Networks 

The  Daven  Co.,  191  Central  Ave., 
Newark,  N.  J.,  announces  avail¬ 
ability  of  the  series  1130  branching 
networks.  The  multiple  input  and 
output  networks  are  used  to  equal¬ 
ize  incoming  signal  levels  in  multi¬ 
channel  mixers  and  similar  broad¬ 
cast  equipment,  and  to  combine  two 
or  more  incoming  lines  into  a  single 
outgoing  line  or  to  divide  one  in¬ 
coming  line  into  two  or  more 
outgoing  lines.  They  may  be  ob¬ 
tained  in  either  balanced  H  or  un¬ 
balanced  T  circuits.  The  resistors 
are  of  the  precision  wire-wound 
type  with  accuracy  of  ±  2  percent. 
The  multiple  networks  frequency 
range  is  from  0  to  50  kc  for  most 
values. 


■  ■  Exclusive  one-piece  drawn- 
steel  case,  unsurpassed  for 
strength,  moisture-resistance, 
better  electrostatic  and  magnetic 
shielding,  mounting  ease,  and 
stieamlined  appearance. 

Uniformly-wound  precise  coil 
structures  cooler  operation 
and  better  riectrostatic  shielding 
in  power  units — minimum  leak¬ 
age.  optimum  coupling  in  audio 
units. 


OCore  and  coil  vacuum-impreg¬ 
nated  with  varnish.  Final 
high-temperature  baking  achieves 
a  perfectly  impregnated  coil  and 
core  locked  against  vibration. 


S-Typs.  Steel  base 
cover  fitted  with 
phenolic  terminal 
board.  Convenient 
numbered  solder  lug 
terminals.  Flange- 
mounted  unit. 


©All  internal  free  space  is  filled 
by  special,  moisture-resistant 
compound.  Prevents  corrosion 
and  helps  maintain  far  cooler 
operation  than  in  conventional 
air-surrounded  mountings. 


KV  Core  of  high-grade  non-ag^ 
silicon  steel  brought  to  high 
efficient  by  scientific  beat-treat¬ 
ing  in  CHICAGO'S  own  anneal- 
ii^  ovens. 


CSl  Checked  by  quality  controls 
at  every  stage  of  manufac¬ 
ture,  rigidly  inspected,  '*torture- 
chamber'*-tested  to  insure  long. 
d^;>endable  life  in  actual  service. 


C-Typs.  With  10" 
colcw-coded  stripped 
and  tinned  leads 
brought  out  through 
fibre  board  base 
cover.  Flange* 
mounted  unit. 


Proportional  Counter 

Nuclear  Measurements  Corp., 

Indianapolis,  Ind.,  has  desigmed  and 
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AIRCRAFT  RADIO  CorporatlM 


fUNGOS-PnOOf 


Nua 


meet  ARMY-NAVY  and  CIVILIAN  Requirements 

•  Intensive  research  in  the  laboratories  of  Heminway  &  Bartlett 
has  resulted  in  the  development  of  a  fungus-proof  Nylon  Lacing  Cord. 
This  new  cord — with  its  special  synthetic  resin  coating — resists  the 
growth  of  mold  and  micro-organisms,  factors  most  often  responsible  for 
the  deterioration  of  old  type  linen  and  cotton  lacing  cord  and 
the  subsequent  corrosion  and  failure  of  electronic  equipment. 
Heminway  &  Bartlett's  new  special  finish  Nylon  Lacing  Cord  has  high 
abrasion  resistance  . . .  low  moisture  absorption.  It  retains  the 
desirable  malleability  of  wax  and  yet  has  a  melting  point  of  over  190*  F. 

-  It  is  non-toxic  to  humans. 

Well  be  glad  to  send  you  full 
information  and  prices. 

Why  not  write  us  today! 

Writ*  !•  D*p«.  EL: 

TW  HfMINWAT  C  MITUTT  Mfg.  Ca. 
^  SOO  Fifth  Ave..  New  York  i6,  N.  Y. 
Branches:  Chicago.  Boston, 

Louis.  Cincinnati,  San  Francisco, 
Charlotte,  N.C.,  Gloversville,  N.Y. 

lACiNO  coin  trriNO  twine) 

HEMimWAYa  BARTLETT 


u 


lAUlO 

SIIVKIMC 


tlllViSlOh 


AIRCRAFT  RADIO  CORPORATION 

Boonton  New  Jersey 

Orpendab'f  f>cfronic  fqo'ptTtent  Since  1928 
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Typ*  310-A  Z-AngU  M*l«r  — 

30  to  20,000  c.p4. 

Mcaturet  impedance  directly  in  polar  co- 
ordinatea  aa  an  impedance  magnitude  in  ohms 
and  pbtst  ang/e  in  degreea  Meaturea, 

with  equal  ease,  pure  reaiatance,  inductance, 
capacitance  or  complex  impedancea  comprised 
of  most  any  RLC  combinations.  Range:  Im¬ 
pedance  (Z),  O.S  to  100,000' ohms ;  Phase  Angle 
(9).  +00’  (Xi)  through  0*  (R)  to  —00’  (Xc). 
Accuracy:  Within  ±  1%  for  impedance  and 
±  2’  for  phase  angle.  Orica:  0470.00. 


Typo  3II-A  R-F  Z-AngU  Motor 
for  rodio  froquoneios  —  100  kc  to  2  me. 

Simplifies  laboratory  and  field  impedance  and  phase  aagfe 
measurements.  Ideal  for  checking  impedance  of  coils,  trans¬ 
formers,  coupling  networks,  lines,  filters,  antennas,  etc.  Direct- 
reading  Impedance  Range:  10  to  5,000  ohms  up  to  200  kc,  and 
10  to  1,000  ohms  at  1  me.*  Phase  Angle:  -1-90’  (Xl)  through 
0’  (R)  to  —90*  (Xc).  Accuracy:  Imp^ance  to  within  ±  2%, 
and  phase  angle  ±  4’.  Price:  $115.00. 


Typo  410-A  R-F  Oscillator  — 

100  ke  to  10  me.  (Special  models 
40.5  ke  to  4.65  me  available.) 


Power  oscillator  for  use  as  bridge  driver 
and  general  laboratory  measurements.  Fea¬ 
tures:  High  stability,  high  output  (approxi¬ 
mate  10  volts),  10-40  n  output  impedance, 
expanded  frequency  scale,  direct  reading  out- 
out  voltmeter,  compact  design.  Price:  $105.00. 


Type  320-A  Phase  Meter  — 
frequency  range  20  cycles  to  100  kc. 


The  first  commercially  available  all-electronic  in¬ 
strument  that  directly  measures  the  phase  angle 
between  two  voltages  in  a  srmp/e  operation.  Ideally 
suited  to  applications  in  such  fields  as  audio  facili¬ 
ties,  ultrasonics,  servomechanisms,  geophysics,  vi¬ 
brations,  acoustics  and  many  others. 

Phase  angle  readings  made  directly  without  bal¬ 
ancing  .  .  .  stable  at  frequencies  as  low  as  2  to  1 
cycles.  Voltage  range:  1  to  170  peak  volts.  Termi¬ 
nals  for  recorder  .  .  .  choice  of  relay-rack  or  cabinet 
mounting.  Price  $525  00.  Cabinet  $15.00. 


Type  500-A  Wide  Bond  Decade  Amplifier 


rt£W  PRODUCTS  (continued) 

built  the  model  PC-3  decade  scale 
proportional  counter  for  clinical  and 
production  applications.  It  counts 
alpha,  beta  and  gamma  rays.  Some 
reasons  for  its  high  precision  and 
versatility  are  found  in  built-in 
automatic  controls  —  a  precision 
automatic  preset  interval  timer; 
rapid-reset  six-digit  register  with 
coincidental  reset  and  switch;  and 
automatic  gas-purge  cycle.  Maxi¬ 
mum  counting  rate  is  1,000,000 
counts  per  minute.  High-voltage 
supply  is  750  to  2,600  v  regulated. 
Multiple  purpose  chambers  accept  a 
sample  up  to  2i  in.  in  diameter. 


Electronic  Recorder 

I  Tmius  Olsen  Testing  Machine 
Co.,  1022  Easton  Rd.,  Willow  Grove, 
Pa.  The  new  Model  61  electronic 
recorder  incorporates  the  high¬ 
speed  and  accuracy  inherent  in  the 
I  electronically  controlled  null  balanc- 
I  ing  system  which  utilizes  specially 
I  adapted  Atcotran  differential  trans¬ 
formers  built  into  the  housing.  This 
I  null  system  rotates  the  recorder 
>  chart  drum  in  direct  proportion 
to  the  strain  or  deformation  of 
I  the  specimen  under  test.  The  test¬ 
ing  machine  produces  a  stress  co¬ 
ordinate  by  horizontal  movement  of 
the  nonclog  pen  of  the  recorder. 
Sensitivity  of  the  instrument  is 
0.05  percent  of  full  scale  for  each 
range;  accuracy  of  strain  coordi¬ 
nate  is  ±i  division  (0.2  percent 
I  of  full  scale) ;  accuracy  of  stress 
!  coordinate  is  equal  to  that  of  the 
testing  machine. 


l>«tiga*d  for  um  with  tho  phaso  motor  at  oeltago 
loToU  bolew  OBO  oolt  aad  at  a  fo&orol  purpoto 
laboratory  ompliflor — footoroo  high  gala  aogli^lo 
phaoo  ihUt  oaa  wldo  boad  width.  Uaiquo  drcultry — 
which  omployo  throo  eothodo  loUowort  oflort  widor 
froqaoaey  roaqo,  hlghor  lapat  Impodoaco  oad  lowor 
ootpat  tmpodoBco  man  omor  trPM-  Paaol  twitch 
toloctt  proper  foodback  eempouadea  whoa  oithor 
optimam  aa4>llllcatloB  or  photo  ohUt  oporatloo  It 
dotlrod. 

Outttaadiag  tpocificatloat:  Aau>Iificatloa~10:  100; 
1000  ooloctod  by  rotary  twlt^  .  •  •  Accurocy 
2%  aomia^  •  .  •  Froguoacy  rotpoato  ^ 
0.5db  from  S  cyclot  to  2  me  oa  gala  ^10;  ±  0.5db 
oa  S  eydot  to  1.5mc  oa  goia  of  100;  ±  OJdb  from  5 
eydoo  to  Ime  on  gala  of  1000  •  .  .  Photo  thi/( 
±  2*  from  20  cyclot  through  lOOKc  •  •  .  Gaia 
tfobUify— eoattaaf  with  ttao  ooffogM  Kc  iJ05'J25y). 


Priett:  Stogie  Typo  $00-A  io  cobinct« 
$205.00  (Rock  mooRt,  $200.00):  Duol 
Typo  500'AR  io  cobinot,  $425.00. 


TECHliJCAL  CATAtOG— yours  for  tho  oshiog.  ConiainM  dofoiiod  information  on  aU  TIC 
loMtnimontM.  PotontfomotorM  and  othor  oguipmont.  Got  your  copy  wfthouf  obiigotion — writ* 

today. 

TECHNOLOGY  INSTRUMENT  CORP. 

533  Main  Street,  Acton  54,  Maiiochutetts  Te(.  Acton  600 

Engineering  Represenlatipes 


ntfoloBd,  Ohio— PBoipect  l-6iri  Am  Prior,  Oaurto  —  Am  Prior  400  «... 

Tixk.  N.  T.— MUnwHIU  I-51SS  BochMw.  N.  T.— Moon,.  1141  Cxmlirliln.  kfu, _ _  . 

Cooa.’^i^noon  t4f  Hollrvood.  CoL^HOllrvood  f  -eS05  Otytoa.  Ohio— Hlehtcma  87S1  T>tnA9.  Trzi 


Chletso.  m.  —  Uptown  8-1141  Kew 
"  ELIot  4-irSl  COBOOB, 

~~soo  Hll 


Button  Capacitors 

Sprague  Electtric  Co.,  North 
Adams,  Mass.  A  new  series  of 
button  ceramic  capacitors  for  vhf 
and  uhf  applications  has  the  tiny 
disk  capacitor  element  buried  in  a 
recess  in  the  head  of  a  threaded 
fastener.  They  offer  advantages 
including:  minimum  ground  In¬ 
ductance  of  a  fixed  value  for  better 
uniformity,  allowing  higher  circuit 
gains  to  be  used;  and  a  short  and 
radially  uniform  bypass  path  to 
ground  and  lug  terminals  and  tube 
socket  height  to  provide  sturdy  tie 
points  for  multiple  connections 
while  maintaining  short,  uniform 
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TheRrst  ' 

HAND-  yJBH 

ADJUSTABLE 

ACCURACY  d: 


important  modi  doosn't  go 

astray. 

Both  tho  Post  Oliico  and  we 

will  thank  you  for  your  thought* 
fulness.  Mail  the  inionnotioa 
below  to:  Subscrtetion  Dept. 

1  i  \  MW 

au,  mww  lOTK  OOr  Xe 

New 

RESISTANCE  |\  ^ 

VALUES  FROM  !\  ’ 

Addrcu  . 

City .  Zona....  State . 

I  BmER^OTAL  ''  Radar,  Guided  Missiles,  Servo  Contr< 

RESISTANCE  S  Industrial  applications.  Laboratories, 

TOLERANCE  I  _ 

Company  .  Titlo . 

2  TO  1  5  TURNS  |  it  will  produce  a  voltage  output  as  a  desired 
ROTATION  1  tion  of  shaft  rotation. 

Old 

Name  . 

excellent  I  The  exclusive  fe.itures  of  the  J-IS  and  all 

resolution  I  models  of  the  Vari-Function  Potentiomete 

AT  LOW  j  unequalled  accuracy  and  functional  adjustabi 

**^VALUK^^  I  Complex  voltage  functions  may  be  factory 

Addroti  . 

City .  Zona....  State . 

DIAMETER  SVs*  I  .025%. 

w?i^m  ^  IBS  *  “  especially  suited  for  linear  applic 

WEIGHT  2  LBS.  j  utmost  accuracy  because  it  can  be  adjust 

1  compensate  for  inherent  winding  non-lineari< 
OpyiO|i|/^L  1  external  loading  effects. 

ELECTRONICS 

330  W.  42nd  S». 

1  Writ*,  win,  or  phono  us  U  you  havo  a  probtam  ot 

Pw99IBLb  I  /iiitof  componsofioii  coffing  for  odfuttobfltf|r  or  oxtr 

^  •  accitr€Ky.  luHofinf  ovoiloblo  on  J*I5  onrf  ofbor  inot 

DOUBLE  SHAFT  i 

ExnNSioNS  : 

Mk.  K  BD  a  H 

V..i.  kl  V 
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(continutd) 


NEW  PRODUCTS 


Abnormal  Temperatares  Nb~  Problem 


lead  lengths.  The  units  are  rated 
at  500  V  d-c  in  values  up  to  1,000 
(luif  depending  on  characteristics. 
Bulletin  605  giving  complete  engi¬ 
neering  details  is  available  on  let¬ 
terhead  recpiest. 


Sealing  Compounds 

H.  V.  Hardman  Co.,  Inc.,  571  Cort- 
landt  St.,  Belleville,  N.J.  The  new 
line  of  Permo  potting  and  sealing 
compounds  is  particularly  recom¬ 
mended  for  special  high  electrical 
resistance  where  retention  of  vis¬ 
cosity  over  wide  temperature  ranges 
is  necessary.  They  have  been 
found  ideal  for  the  casting  and  seal¬ 
ing  of  electronic  parts,  batteries, 
transformers,  coils,  capacitors  and 
many  types  of  electrical  parts.  Free 
samples  are  available  from  the 
manufacturer. 


Lord 

Bonded-Silicone 

Parts 


Amplifier  &  Recorder 

Edin  Co.,  207  Main  St.,  Worcester 
8,  Mass.,  announces  a  new  combina¬ 
tion  8004  ink-writing  galvanometer 
in  conjunction  with  a  compensated 
direct-coupled  amplifier.  This  com¬ 
bination  provides  the  user  with  a 
response  of  0  to  400  cps  with  a 
tolerance  ±  20  percent  with  records 
appearing  directly  in  ink,  chart 
speeds  from  0.1  to  625  mm  per 
second.  The  instrument  is  available 
in  any  number  of  channels  up  to 
24.  This  amplifier  and  recorder 
combination  opens  a  new  field  of 
application  in  the  field  of  strain 
gage  vibration,  surface  analysis  and 
many  other  applications. 


As  the  result  of  several  years  of  investigation  and 
research.  Lord  engineers  have  developed  successful 
techniques  for  bonding  silicone  to  metal.  This  extends 
the  advantages  of  bonded  rubber  into  the  wider  tem¬ 
perature  range  from  — 100"  to  -|-500®F. 

A  number  of  Lord  Vibration-Control  Mountings  are 
available  with  silicone  elastomers,  and  new  designs  are 
being  engineered  to  take  full  advantage  of  the  properties 
of  this  new  material. 

You  can  solve  many  product  problems  with  Lord 
bonded-silicone  parts  which  are  used  to  isolate  vibration 
and  reduce  operating  noise,  and  protect  parts  from 
excessive  stresses. 


The  easiest  way  to  get  the  Ml  story  of  the  advan¬ 
tages  of  Loro  Bondid  Siliconis  is  to  write  or  sail  . . 


Signal  Generator 

COMPAGNIE  GENERALE  DE  METRO- 
LOGIE,  Chemin  de  la  Croix-Rouge, 
Annecy,  France.  Model  917  signal 
generator  covers  from  50  kc  to  50 
me  in  six  ranges.  Stability  is 
±0.05  percent  with  ±  10-percent 
power  supply  voltage  variation.  A 
special  feature  is  the  seventh  range 
of  420  to  500  kc  for  i-f  stage  align¬ 
ment.  Output  is  1  (iv  to  0.1  V  modu¬ 
lated  or  unmodulated  r-f  and  10  |iv 
to  1  V  a-f,  and  is  taken  through 
a  calibrated  attenuator  system.  A 
germanium  diode  eliminates  meter 


k  SUeSANK.  CAIIFOSNIA  CHICAGO  1 1.  lUINOIS 
B  foe  B.  Hartley  Robert  T.  Doily 

^  George  E.  Behlmer  Kenneth  L.  Hanson 

233  South  Third  Street Perry  C.  Goodspeed.  Ir. 
Rockwell  9-2151  520  N.  Michigan  Ave. 

CHarleston  6-7481  Michigan  2-6010 

DAYTON  X  OHIO  DETROIT  %  MICHIOAN 

W.  Webster  Dalton  Everett  C.  Vallin 

238  Lafayette  Street  7310  Woodward  Ave. 

Michigan  8871  TRinity  5-8239 

PMIIADELPHIA  7,  PENNSYLVANIA 
George  P.  Harrington 
725  Widener  Building 
_  LOcust  4-0147  _ 


OAUAS.  TEXAS 

Bruce  O.  Todd 
1613  Tower  Petroleum 
Building 
PRospect  7996 

NEW  YORK  14  NEW  YORK 

Vincent  Ellis 
lack  M.  Weaver 
280  Madison  Avenue 
Murray  Hill  5-4477 

ERIE,  PENNSYLVANIA 
Paul  E.  Doiley 
Harry  C.  Sapper 
1635  West  12th  Street  ^ 


LORD  MANUFACTURING  COMPANY  •  ERIE,  PA. 
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CARB-OHM 

A  DEPOSITED  CARBON  RESISTOR 


HERMETICALLY  SEALED 


For  high  frequency  applications,  where  high  values  of  resistance 
are  essential  or  power  dissipations  up  to  2  watts  ore  required, 
Hermetically  Sealed  CAR8-OHM  Resistors  provide  environment  free 
performonce. 

Manufactured  under  license  arrangements  with  Western  Electric 
Company,  Inc. 

Technical  information  available  upon  application 


Our  volunteer  speakers  are 
saving  thousands  of  lives  today 
...  in  factories  and  business 
offices  ...  at  neighborhood 
and  civic  centers  ...  at  social, 
fraternal  and  service  group 
meetings  all  over  this  land  . . . 
by  showing  people  what  they 
can  do  to  protect  themselves 
and  their  families  against 
death  from  cancer. 


(NVIROMMCNT  n«E 
ilECTIlOU  tQuiPMt 


PHAOSTRON  COMPANY,  151  PASADENA  AVE..  SO.  PASADENA,  CAIIP.,  Cl  6-2171 


To  find  out  what  you  yourself 
can  do  about  cancer,  or  if  you 
want  us  to  arrange  a  special 
educatiotud  program  for  your 
neighbors,  fellow-workers  or 
friends,  just  telephone  the 
American  Cancer  Society 
office  nearest  you  or  address 
a  letter  to  “Cancer,”  care  of 
your  local  Post  Office.  One  of 
our  volunteer  or  staff  workers 
will  be  on  the  job  to  help  you. 


AllMETAl,  Special- 
itU  la  Slaialac*, 
PredMC*  Sfoinltit 
Pr^dttcH  Exclv«W«ly 

Writ*  f^r 


American 

Cancer 

Society 


..^..‘‘SCRIW  PRODOOSCOMPANY,  INC. 
''■’tNO  aSCRECNESnUCT  NEWYORK'la.N.  Y. 
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electronics 

BUYERS' 


These  waveguide  loads  use 
waveguide  walls  which 
are  poor  conductors.  Such 
construction  facilitates 
more  effective  removal  of  I 

the  heat  generated  in 
the  load,  and  is  not  as  sub¬ 
ject  to  pulsepower  break¬ 
down  (arcing)  as  are  the  de¬ 
signs  which  use  filling 
materials  in  the  wavegruide. 

The  losjqr  material  consists 
of  a  mixture  of  Portland  cement 
and  graphite  ,  which  ade¬ 
quately  handies  the  termal  shock,  is 
highly  durable,  and  provides  a 
highly  adhesive  bond  to  the 
metal  waveguide  walls. 

{  Ty>«  jPASI;^  TS338 


in  which 

design  engineers  and 
purchasing  agents  will  find 
a  complete,  accurate,  and 
up-to-date  list 
of  the  manufacturers 
of  all  types  of  electronic 
ond  allied  products  .  .  . 
components  and  complete 
equipment. 


HPTXSS50  HPTXL950  HPTXLSOO  HPTXSIOO 


HPTXL300 


8.S-1S.4  7-10KMC  17-10KMC  '8.S.1J.4 


I7-10KMC 


Fn«.  a««a«  I7-IOKMC  8.4-3.7 
KMC 


Wavxuidc  ,1.5'»3‘ 


'880  Watte  1000  Watte 


’S50  Watte 


Keep  it  handy 
for  ready  reference 
throughout  the  year. 


9ti‘ 

\  8h  dianiitar 

Is  Ibt.  4  et.  1 4H  ox. 


I  Ha  84iSHx 

34.3K  I  SH 

Ibt.  13  Ibt. 


iUGSlAJ  UG  438.M  UG 
*  WNhotit  Dm  Ota  ol  watt,  o,  lotcad  ai«  cooliol. 


When  buying  or  requesting 
product  information  from  it 
be  sure  to  mention  it. 
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NtW  PKOOUCTS  (cmtiniMd)  I 

I 

zero  drift.  Tubes  used  are  Ameri¬ 
can  miniatures  6J6  and  6X4.  Any 
a-c  power  supply  from  110  v  to 
230  V,  25  or  60  cps,  may  be  used. 


SWR  &  R-F  Power  Meters 

M.  C.  Jones  Electronics  Co.,  96  | 
North  Main  St,  Bristol,  Conn.,  an¬ 
nounces  a  new  line  of  small,  port¬ 
able  r-f  power  and  swr  meters. 
Model  MM700  series  Micro  Match 
operates  at  power  levels  of  0.1  to 
1,200  watts  over  the  frequency 
range  of  30  to  2,000  me.  The  in¬ 
strument  weighs  less  than  2  pounds 
and  requires  no  external  source  of 
power.  It  is  designed  for  use  in 
making  laboratory  measurements 
and  for  monitoring  both  transmit¬ 
ter  and  antenna  performance  in  the 
field. 

Literature _ 1 

Diffusion  Pomps.  Distillation 
Products  Industries,  Rochester  3, 

N. Y.  A  new  data  sheet  describes 
and  charts  the  characteristics  of 
type  MCF  diffusion  pumps.  It 
points  out  that  this  series  of  all- 
metal  fractionating  pumps  is 
recommended  for  evacuation  of 
large  electronic  tubes,  particle  ac¬ 
celerators  and  other  devices  re¬ 
quiring  an  ultimate  pressure  of 
less  than  10**  mm  Hg.  The  pumps 
described  range  in  size  from  a  2- 
in.  diameter  model  suitable  for  ex¬ 
haust  of  c-r  tubes  to  pumps  several 
feet  in  diameter  used  on  giant 
synchrocyclotrons  and  linear  ac¬ 
celerators. 


TRANSICOIL 


“tailored”  production  * 

means  servo  control  * 


Insulating  Materials.  General 
Electric  Co.,  Pittsfield,  Mass. 
Bulletin  CDl-35  describes  the 
company’s  various  types  of  elec¬ 
trical  insulating  materials.  Proper¬ 
ties  and  applications  of  varnishes, 
Glyptal  alkyd  resin  insulating 
finishes,  varnished  cloths  and 
tapes,  sealing  and  filling  com¬ 
pounds,  and  silicone  insulating 
materials  are  given,  with  accom¬ 
panying  photographs. 


motors  that  are  fitted 
to  your  needs  exactly! 

Write  for  Bulletin  M 

CONTROL  MOTORS  •  PRECISION  GEAR  TRAINS 
INDUCTION  GENERATORS  •  SERVO  AMPLIFIERS 


Color-Code  Chart.  Centralab  Divi¬ 
sion  of  Globe-Union  Inc.,  Milwau¬ 
kee,  Wise.  Printed  in  eleven  colors 


TRANSICOIL  CORPORATION 

107  GRAND  STREET,  NEW  YORK  13,  N.Y. 
f«*  U«  at  Hm  I.R.I.  SIww— SMth  729 
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NiW  PRODUCTS 


(centiiiiNR) 


referred  qiue»eenl  cnirent  •  .  •  •  6  mA 

V  minil  operaliiiK  eohaiEe . S5  V 

O.  eratinK  eurreni  range  ...  1  to  10  mA 

Max.  A.C  re'tutanre .  450  11 

Ba<^  .  •  •  Small  Button  Miniature  7»pin 


Short-term  stability  0.1% 
Long-term  stability  0.2% 


HIGH  STABILITY^^ 
^  in  iatu  re 


voltage  reference  tube 


HercV  Lntttber  fir.>l  b>  Mullard.  A  miniature,  high  f4aLiHty  ecdlage 
referenee  tuke,  t^-iie  S5A2,  dnugned  for  eompart  induMtrial  and  Ncientifir 
e^irmentH. 

Working  in  a  e4Hif4ant  current  rirmit,  the  85A2  will  replace  a  standard 
cell  ai*  a  l.uiH-in  Miurce  of  eoltage  reference.  It  fomto  the  ideal  reference 
against  which  to  compare  the  leeel  of  almost  any  physical  ^antily  which  i* 
coneertible  into  an  e.m.f. 

For  full  detaiU  of  thhi  and  other  tnben  in  the  Mullard  range  of  ecdtage 
reference  and  stabilising  tubeo,  write  today  to»* 


In  t'.S.A. — Intematumal  Electronics  Corp.,  137  Hudson  St.,  13, 
ELSEWHERE — The  Local  Mullard  Representative. 


SHORT  TERM  .  For  100  hour  periods,  a  conditioned  tube  is  stable  t'. 
STABILITY  '  within  O.l'^n  voltage  variation,  in  spite  of  intermittent 
switching. 


Mullaird  Ltd 


Makers  of  ike  Sma^  Coerefter.  Ike  tyor/rfa  fastest 
pkoiogfrapk/c  device 

MH.I.AKI)  OVERSKAS  ltd..  SH.4FTE.SBURY  avenue,  LONDON,  ENGLAND 


KXPORTF.RS  OF  THE  PRODUCTS  OF  MULLARD  LTD. 


MEV3 


with  over  3,300  color  dots  or 
I  marks,  the  new  color-code  chart 
I  will  be  found  useful  by  electronic 
I  engineers,  in  research  and  educa- 
'  tional  laboratories,  by  purchasing 
I  and  production  men,  by  radio  and 
I  tv  service  engineers,  and  by  dis- 
I  tributors  of  electronic  equipment. 

I  Color  coding  outlined  on  the  chart 
.  includes  that  of  transformers, 
battery  cables,  antennas  and 
ground  leads,  telephone  switch- 
;  board  cable,  RTMA  and  JAN  mica, 
paper  and  ceramic  capacitor  val¬ 
ues,  standard  values  of  fixed  com¬ 
position  resistors,  miscellaneous 
capacitors  and  resistors,  electro¬ 
dynamic  speakers,  and  radio  and 
I  tv  chassis.  The  chart  is  36  in.  high 
I  X  30  in.  wide. 

Machine  Screws.  The  Progressive 
'  Mfg.  Co.,  Torrington,  Conn.  Cata¬ 
log  No.  19  is  a  16-page  treatment 
of  a  line  of  machine  screws  and 
.specialties.  Types  of  screw  heads 
and  methods  of  measurement  are 
illustrated.  Tables  show  different 
t>'pes  with  diameters  and  threads 
per  inch.  Machine  screw-nut 
thread  dimensions  and  standard 
weights  are  included. 

Servo  .Amplifier  Data.  Servo¬ 
mechanisms  Inc.,  Post  &  Stewart 
Avenues,  Westbury,  N.Y.,  has  re¬ 
leased  two  data  folders  on  the 
SA104H  and  SA112H  servo  am¬ 
plifiers.  Both  units  described  are 
miniaturized,  hermetically-sealed, 
plug-in  electronic  amplifiers  de- 
.signed  to  control  a  400-cycle,  two- 
I  phase  motor.  Complete  technical 
I  de.scriptions,  block  diagrams  and 
application  information  are  in- 
>  eluded. 

:  Regulated  D-C  Power  Sources. 

Sorensen  &  Co.,  Inc.,  375  Fairfield 
1  Ave.,  Stamford,  Conn.  A  new  cata- 
I  log  giving  full  descriptions  and  up- 
I  to-the-minute  ratings  and  specifica- 
!  tions  of  the  entire  line  of  standard 
I  Nobatrons  (electronically  regulated 
I  d-c  power  sources)  is  now  available. 

I  Also  included  in  the  catalog  is  a 
comprehensive  discussion  of  circuit 
theory  and  a  description,  with  dia¬ 
grams,  of  some  of  the  many  ways 
in  which  Nobatrons  can  be  used. 

TV  Antenna  Catalog.  The  La- 
Pointe  Plascomold  Corp.,  Windsor 
Locks,  Conn.  A  Spanish  edition 
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PHYSICISTS 

And 

SENIOR  RESEARCH 

ENGINEERS 

•  •  • 

POSITIONS  NOW 
OPEN 


Senior  Engineer!  cmd  Phyil- 
dsts  having  ootstcmdlng 
academic  background  and 
experience  in  the  fields  of: 

•  Microwave  Techniques 

•  Moving  Target  Indication 
e  Servomechanisms 

e  Applied  Physics 

•  Gyroscopic  Equipment 
e  Optical  Equipment 

•  Computers 

•  Pulse  Techniques 

•  Radar 

•  Fire  Control 

•  Circuit  Analysis 
e  Autopilot  Design 

•  Applied  Mathematics 

•  Electronic 

Subminioturixotion 

•  Instriiment  Design 

•  Automatic  Production 

Equipment 

•  Test  Equipment 

•  Electronic  Design 

•  Flight  Test 

Instrumentation 

cue  offered  excellent  work¬ 
ing  conditions  and  opportuni¬ 
ties  for  advancement  in  our 
Aerophysics  Laboratory.  Sal¬ 
aries  ore  commensurate  with 
ability,  experience  and  back¬ 
ground.  Send  information  os 
to  age.  education,  experience 
and  work  preference  to: 

NORTH  AMERICAN  AVIATION,  INC. 

A»repiysies  Laboratory 
■oi  No.  K-4,  12214  S.  LokovooJ  IKrd. 
DOWNEY.  CALIFORNIA 


CORD  SETS 


AvoitoMo  to  robbor.  nttpitiia  ono  sloiHc 


Tallero4  to  your  noadt . . .  qoolily  coolreltod  frOM 
ttort  to  liiiish...d«adly  •nemtot  of  COtOoHriwiiir 
Yoo  imIio  Hio  olotlronic  producta  and  wo  will 
$Mpply  too  dopondoblo  cenno<ling  porli. 

Also 

«'NOFLAMi-COR'' 

The  Television  Hookup  Wire 


A  ^|D 


MewYerkT.RY 


sow. 2  Amplifier 
so  Worn  (Peak  100) 


Comparison  proves— 


nwiito$ix 


Less  than  1%  har> 
monic  or  inter- 
mod  u  loti  on  distor¬ 
tion  even  ot  peak 
power —  reproduc¬ 
ing  the  entire 
audible  range  from 
20-20,000  cps. 


Compare  McIntosh  50W-2 
with  any  amplifier  —  at  any 
price.  For  it  is  only  by  such 
comparison  that  you  can  fully 
appreciate  the  truly  superior 
qualities  of  this  unique, 
patented  instrument  that  has 
reached  the  theoretical  limit 
of  quality  and  efficiency!  No 
other  amplifier  can  give  you 
so  much  power  with  so  little 
distortion,  at  such  low  cost. 


RADIO  SHACK  CORP. 

IS  THE  DIRECT  FACTORY  SALES 
REPRESENTATIVE  FOR 

ALL  AMPEX  PRODUCTS 

IN  NEW  ENGLAND  AND  UPPER 
NEW  YORK  STATE 


RADIO  SHACK 


167  Washington  St.,  Boston  8,  Moss. 


NEW  PRODUCTS  (CMtlMOU) 

of  the  Vee-D'X  catalog  entitled 
“La  Linea  de  Antenas  de  Tele¬ 
vision  mas  completa  y  Potente  del 
mundo”  was  recently  issued.  De¬ 
signed  for  distribution  in  Mexico, 
Cuba  and  South  America,  the  cata¬ 
log  includes  illustrations  and  com¬ 
plete  information  on  practically 
all  Vee-D-X  products. 

Grounding  Sheath  Connectors.  The 
Thomas  &  Betts  Co.,  Inc.,  66  Butler 
St.,  Elizabeth,  N.J.  Data  sheet  S5 
contains  complete  technical  infor¬ 
mation  on  a  new  grounding  sheath 
connector — a  two-piece  compres¬ 
sion-type  connector  made  for  ter¬ 
minating  and  grounding  braided 
shields  on  wire  and  cable  used  in 
radar,  critical  radio  and  a-f  cir¬ 
cuits  and  for  uhf  work,  for  any 
electronics  use  requiring  shielded 
conductors.  Manual  and  power 
tools  and  method  of  installation 
are  fully  covered. 

Motor  Generator  Sets.  Bogue  Elec¬ 
tric  Mfg.  Co.,  62  Iowa  Ave.,  Pater¬ 
son  3,  NJ.  Bulletin  440  describing 
a  complete  line  of  dOO-c/cle  motor 
generator  sets  with  extremely  good 
)  waveform  output  and  with  very 
I  low  percentage  of  harmonics  is 
i  now  available.  The  motor  gener¬ 
ator  sets  described  are  widely  used 
I  in  laboratories  and  factories  and 
I  in  industrial  operations  for  testing 
'  electronic  equipment  and  oper¬ 
ating  h-f  motors,  marine  and  air- 
j  craft  power  supplies,  high-speed 
I  machine  tools  and  radar  equip- 
'  ment. 


■  Fall  Kamola  Coatrol! 

■  Post  iattoa  Oparatlon! 

■  Tatos  M4RTB.  RMA  Heals! 

■  Deal  7Vs"  ead  15"  Speeds! 
m  Half  or  Fall  Track! 

■  lastaataaeaas  Hoaiferiag! 


Available  NOW,  directly  from  Radio  Shack  stock, 
the  brilliant  new  Ampex  400-A  magnetic  tape 
recorder  whose  response  and  characteristics  are 
the  sensation  of  the  electronic  world.  Other 
features  include:  Flutter  and  Wow  —  IS  ips, 
well  under  0.2%  rms  measuring  all  flutter  com¬ 
ponents  from  0-300  cycles  using  3000  cycle  tone 
(7.S  ips,  under  0.25%).  Signal-to-Noise  Ratio 
—  over  SS  db  at  both  7.S  and  tS"  as  defined 
by  NARTB  standards.  Playback  Timing  Accu¬ 
racy  —  3.6  sec  in  30  min.  program,  0.2%. 

Model  400-A,  portable,  halftrack  . SVBS.OO 

Model  40t-A,  portable,  full  track  .  9S5.00 

Descriptive  bulletin  A-211  .  FREE 

*4800  ft.  reel  of  tape  on  NAB  hub .  14.3R 

*2400  ft.  reel  on  NAB  hub  .  7.1  f 

*2400  ft.  on  NAB  aluminum  reel  .  9.0S 

*“Scotch”  Type  JtlA.  Quantity  discount! 


AMPCX  DATA  RCCORDCRS! 


Whatever  your  industrial,  military  or 
laboratory  requirements  for  data  record¬ 
ers,  Radio  Shack  is  equipped  to  fill 
them  —  from  the  standpoint  of  both 
delivery  and  engineering  service.  Some 
Ampex  recorders,  such  as  the  Ampex 
307  telemetering  recorder  (shown  at 
right)  are  carried  in  stock  in  Boston. 
Others  are  built  at  Ampex  on  order 
from  us,  including  units  for:  shock 
and  vibration  recording ;  multi-track 
up  to  26  channels;  noise  analysis;  data 
storage  for  electronic  computation. 


H-F  Insulators.  American  Lava 
Corp.,  Chattanooga  5,  Tenn.,  has 
issued  the  useful  new  bulletin  612 
giving  JAN-1-8  numbers  cross  in¬ 
dexed  with  its  own  numbers  on 
Alsimag  high-frequency  insula¬ 
tors.  It  will  be  especially  helpful 
to  any  design  engineer,  estimator 
or  purchasing  agent  dealing  with 
electrical  or  electronic  equipment 
for  the  armed  services.  The  insu¬ 
lators  are  illustrated  and  line 
drawings  and  dimensions  are 
shown.  Mechanical  and  electrical 
properties  of  the  materials  are 
given  in  detail. 

Breaker-Type  D-C  Amplifier.  Lis- 
ton-Becker  Instrument  Co.,  Inc.,  20 
Beckley  Ave.,  Stamford.  Conn.,  has 
issued  a  brochure  dealing  with  the 
model  14  ultrasensitive  breaker- 


Let  Radio  Shack’s  ampex- 
PACTOiY-TiAiNEO  personnel 
help  you  in  the  planning 
and  design  of  the  Ampex 
recording  equipment  you 
need  for  industrial  and  sci> 
eniific  use.  In  addition, 
broadcast  and  sound  engi¬ 
neers  are  invited  to  discuss 
their  Ampex  needs  with 
our  technical  staff  —  re¬ 
garded  by  manufacturers 
and  users  alike  as  one  of 
the  most  competent  in  this 
country.  Write,  wire  or 
telephone  LA  3*3700  in 
Boston  for  information  and 
service  entirely  without 
obligation. 


Radio  Shack 
I9S2  industrial 
electronic  parts 
cataloq:  192  paqes 
listinq  over  15,000 
JAN  and  standard 
components  with 
reference  data! 


307.C  Console 


Capstan  Motor  Amplifier 
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Time  to  move  in  on  the 
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NUCLEAR  ENERGY  FIELD 

"Ground  Floor”  Spare 
Available  to  Alert  Alanufacturers 

Everybody  talks  about  the  weather,  but  until  the  "rain  makers" 
no  one  did  anything  about  it.  One  can  almost  say  the  same  about 
the  nuclear  energy  field.  Everybody  talks  about  how  big  its  poten¬ 
tials  are,  but  only  a  comparatively  few  manufacturers  are  doing 
anything  about  it. 

The  industry  is  young  —  practically  starting  and  there's  still  time 
for  alert  manufacturers  to  get  in  on  the  ground  floor.  A  start  now 
will  provide  that  available  ground  floor  position  —  one  that  will 
prove  of  inestimable  value  in  the  future  An  established  name,  plus 
a  proven  product,  will  be  the  mainstays  when  the  industry  reaches 
Its  expected  expansion. 

If  an  established  and  recognized  position  in  the  field  is  half  as 
important  as  manufaaurers  believe,  it  is  doubly  true  today  in  the 
nuclear  field.  The  alert  manufacturer  can  move  in  now  and  take 
his  position  up  front. 

It’s  BIG  today— Bigger  tomorrow 

Yes,  nuclear  energy  is  a  big  field  —  7  billion  dollars'  big.  But 
there  are  two  other  important  things.  It  promises  to  be  bigger  and 
It  will  be  wider  in  scope  and  application.  The  future  also  foresees 
general  industry  taking  over  more  and  more  the  practical  develop¬ 
ment  of  the  scientific,  power  and  medical  applications.  Therein  lie 
the  plus  profits  of  tomorrow. 

If  your  products  fall  wMiln  any  of  the  bosk  clossHkations  that  follow . . . 


Air  CltoaofB 

Caromicft 

Matart 

AmpfifioTB 

Chranopropht 

Ovant 

AtHlIyiors 

Coffitoinart 

PHaspbart 

Bolomas 

Cofitralt 

Platfks 

Btariaps 

Dofactort 

Pawar  Swpplias 

Bollawt 

Elactran  Tubas 

Pyramatars 

ilawoft 

Gepas 

Ratiftfars 

BrMfat 

Ganarotars 

Shialdinp 

Bamarft 

G*M  Apporotus 

last  Chombars 

imMngt 

Imwiotart 

Tatlart 

Coifiarot 

laniiolian  CHombars 

Tila 

Copodtors 

Matols 

Timars 

Caifcayt 

Miftart 

Tronsfarmars 

Ctttfrlfvptt 

ManHars 

X.Roy 

r«  only  o  f«w 

you  con  sell  it  most  effectively  in  the 
nuclear  field  through . . . 


■  Fw  fyrihur  tnfofmofton  on 

■  scop*  of  nvciMf  marlr«»,  <ef» 

lull  amy  NVCLSONICS  ropwn 

I  fotfVt  tor  oddifionol  doto  Com- 
I  pfofo  doto  on  tho  now  ontorgod 
.  NUCLEONICS  IS  olso  ovoifoblo 

*  horn  bim  or  vritt  dirtef  to  our 

*  Now  York  oNtco. 


NUCLEONICS 

A  McGraw-Hill 
Publication 

330  W  42nd  Si  N  Y  3b  N  Y 


^  a  COMPLETE 
TYPE  TESTING 
LABORATORY 


Bowser  is  the  only  monufocturer 
today  who  can  provido  a  COM¬ 
PLETE  lino  of  typo  testing  equipment, 
custom  engineered  to  individual 
requirements.  Bowser  environmental 


simulation  units  meet  all  AAIL,  JAN, 
USAF,  AN  and  other  Government 
specifications  for  testing  equipment. 


In  addition  to  a  complete  range  of 
standard  models,  Bowser  can  pro¬ 
vide  special  equipment,  with  spec'ial 
accessories  if  necessary,  to  meet 
ind'iv'iduol  requirements  of  tempera¬ 
ture,  humidity,  altitude,  sand  and 
dust  etc.  Bowser's  Engineering  staff 
invites  you  to  take  advantage  of 
their  long  continuous  experience,  the 
most  versatile  in  the  field. 


I 

I 

t 


ft 

I 


■OWSR  TKH.  UnilO.,  TanyvMa,  Cww.  S| 

Q  Hifli  Ttmpf  tMfft  Q  FwApiM  iftBiBfawcft  !  | 

Q  Iftw  Tftfwpf  otwcft  Q  l•il«  and  Synthifift  ■  * 

Q  Twwptrohffft  Shock  Q  food  ood  Owtl  •  I 

Q  Mmoidity  Q  Immortion  1 1 

□  AHhvdo  □  fwplocin  Prool  i 

Q  Wolk'lfi  toowM  Q  Vapor  ' 

Q  Spoclol  iwpiwf  if>f  I 

-  \ 

e  If  nmwy  ■ 

Stroot -  J 

City  ,  iZooo _ Stata,  I 


BOWSER 

TECHNICAL  REFRIGERATION 

p/viS  S  SOvvSfff  ISC 
TlRBYVIllE  •  COSS 
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NEW  PRODUCTS 


(CMtiHUtJ) 


tiple  Conductor*  or*  now  available  in  ibility  it  excellent,  the  insulation  it 
tizet  from  AWG  30  through  22.  They  tough,  offer*  maximum  mechanical  pro¬ 
can  be  supplied  with  or  without  wire-  tection  and  it  completely  moisture- 
braid  shields.  TENSOLON  wire  and  proof.  Dielectric  strength  it  very  high, 
cable  construction*  offer  outstanding  TENSOLON  it  the  only  wire  with 
advanuge  in  many  respects.  Resit-  TENSULATED  DU  PONT  TEFLON 
tance  to  heat  it  extremely  high  and  flex-  insulation. 


Miooum 


Sirondtd  $it*t  frpm  AWG  40  to  20 


CU$$  A 
Hooli>vp  Wiro 


CUSS  C 

Icoid  Co»orod 
Uod  Win 

CUSS  • 

ToKtil»-lfo«4-Coyfd. 
SKiold»d  LmmI  Wi«o 

CUSS  I 

Twiittd  UwwitiKowdMCtort 

Coblo 

CUSS  f 

$hi>ld>d,  Twiittd 
(rnwHi-condvctor)  Cobtt 

CUSS  • 

ToKtilt-tfotd-Covfd, 
Twtfltod  (mwlti>cofMkKtor) 
Cobit 


CLASS  L  —  Special  wires  and  cablet 
to  customers  specifications  can  be  sup¬ 
plied  promptly  at  reasonable  cost.  Sub¬ 
mit  your  specifications  for  quote. 


cuss  N 

TtKtilt  Ifoid  Covtfd. 
Sbitidtd,  Twitlod 
(mwtti  ctwdortfl 
Coblt 


cuss  J 

TtBlilt  iroid  Cottiod, 
Porailtl  Imuhl-coodiKtort 


CUSS  K 

TtEtilt  Ifoid  Ctvtrtd, 
ShitUtd,  Porolltl 
ImghiKtndwcteri 
Cobk 


CUSTOM  CONSTOUCnONS 


Special  wire 

and  cable  assemblies  (units) 

CLASS  U  —  Tensolite  service  includes 
wire  and  cable  assemblies  cut  to  length, 
stripped,  tinned,  pigtailed,  etc. —  to 
speciflcations.  Send  sketch  for  quote. 


IRE  SHOW 

BOOTH  426 


TtflboMtt  prodvctt  o  vlrttolly  vnlitnittd  vo« 
ritty  of  miniotvrt  wlrt  otd  coblt.  Strvict  it 
pfompt.  tfflcitfit  oftd  tcottmicol.  Writ#  for 
frtt  tompltt  ond  complttt  catolos  todoy.  on 
your  compony  loHorhood. 


type  d-c  amplifier.  The  amplifier 
described,  having  very  high  zero- 
stability  and  very  low  noise-level, 
is  being  used  extensively  for  the 
replacement  of  suspension-type 
galvanometers  and  for  recording 
or  controlling  operations  involving 
measurements  in  the  microvolt  and 
fractional  microvolt  regions. 

Precision  Instrument  Parts.  In¬ 
strument  Components,  Inc.,  181 
Lawrence  St.,  New  Hyde  Park, 
N.Y.,  has  available  a  catalog  cover¬ 
ing  Belock  precision  instrument 
parts.  The  parts  described  are 
electromechanical  subassemblies, 
and  include  mechanical  and  elec¬ 
trical  limit  stops,  precision  gear¬ 
ing,  differentials  in  two  sizes,  high 
speed  magnetic  clutches,  mounting 
brackets  and  grid  plates.  The 
catalog  should  prove  of  interest  to 
engineers,  developers  and  pro¬ 
ducers  in  the  field  of  .servo.s  and 
automatic  controls  as  well  as  in 
the  field  of  analog  computers. 

Industrial  Instruments.  Minneap- 
olis-Honeywell  Regulator  Co., 
Brown  Instruments  Division, 
Wayne  and  Windrim  Aves.,  Phila¬ 
delphia  44,  Pa.  Catalog  No.  5000, 
consisting  of  28  pages,  describes 
the  principal  instruments,  control 
devices  and  related  components 
manufactured  by  the  company. 
Specifications  of  approximately 
100  measuring  and  control  instru¬ 
ments  and  valves  are  outlined. 

,  Included  are  several  new  designs 
including  the  differential  con¬ 
troller  and  Tel-O-Set  controller 
family. 

Electrometer  Shunt.  Keithley  In¬ 
struments,  3868  Carnegie  Ave., 
Cleveland  15,  Ohio,  has  released 
a  2-page  bulletin  on  its  model  2001 
electrometer  shunt  that  permits 
quick  conversion  of  the  company’s 
model  200  electrometer  to  a  micro¬ 
microammeter.  The  bulletin  lists 
;  specifications,  and  includes  con- 
j  nection  diagrams  for  numerous  ex¬ 
acting  measurements  of  current, 
such  as  insulation  leakage  in  ion 
chambers  and  photoelectric  cells. 

Flexible  Shafts.  S.S.  White  Indus¬ 
trial  Division,  10  E.  40th  SL,  New 
York  16,  N.Y.,  has  announced  pub¬ 
lication  of  the  third  edition  of  its 
flexible  shaft  handbook.  The  256- 
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HUGHES 


CAPACITORS 


ASSURANCE  IS  REQUIRED  THAT  RE  LOCATION  OF  THE  APPLICANT 
WILL  NOT  CAUSE  DISRUPTION  OF  AN  URGENT  MILITARY  PROJECT. 


I  IIP  A  n 

APPRO{/ED 


^tiiunu 


Approrwl  aOlCONB  BUSHlNa  eopa-  I 
eitot.  ail  ill^n•gaat•d,  kaoMliocdly  j 
MoUd.  F«ataitii9  SOICONE  BOSH-  J 
IMOS  tot  pMli  pocfotaKnMt  at  Uqh  j 
tamparatim  oporatloe.  i 


HEAT  RESISTANT  WIRES  FOR  EVERY  APPLICATION  . 


HEATING  UMTS 


Many  research  proiecta  require  the 
application  oi  heat  to  irrequipr  shapes 
oi  special  equipment.  Insulated  re¬ 
sistance  wire  provides  a  flexible  unit 
which  may  be  the  answer  you  ore 
looldnq  for. 

Tell  us  about  your  heating  problem 
maybe  we  can  help. 


HEATING  ELEMENT  | 

RESISTANCE 
LINE  CORO 

THERMOCOUPU  WIRE 

ASBESTOS  LEAD 
B  HXTURE  WIRE 

INSUUTED 
RESISTANCE  WIRE 

FIBERGUS 
INSUUTED  WIRE 

WIRE  TO  ANY 
SPECIFKATIONS 


Stmd  fom  oltctrome  eootrel,  eommonkalioiit  or  appliaoeo  wit- 
iog  tptcHkotiom  for  o  rocottmatidtd  tolitiiott  by  oor  togitmn. 
FM  A  niAL  MDER  OR  A  CARLOAD  cmmM 


THE  LEWIS  ENGINEERING  CO 

'/I/,  /■ , 

NAUGATUCK 


Apptowd  mJCONE  B08RIKG  lEC- 
TANGOUUI  TYPE  cwpeeltw.  ofl  Ib- 
pnguaitd,  hatSMMcalty  ssiBsd  oad 
•mM  oI  Iwtes  nrtsd  T^toys  to  toast 
^  •pac'A 


/  .  I  — t  r  ( 

CONNECTICUT 


Approrad  GLASS  SEALED  TOBULAX 
TVn  oopocttor.  oil  tapi-ayeotod.  hai- 
mafically  aaolad  to  tosto  cdl  apse's. 


Chicago  ^ 
Condenser  ^ 
Corporation 


33S5  WBCT  AMUTAOR  AVI. 
CNKAOO  47,  HUNOn 
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page  reference  manual  provides  a 
comprehensive  and  au^oritative 
picture  of  the  range  and  scope  of 
flexible  shafts  in  transmitting 
power  and  remote  control  and 
gives  full  details  on  their  con¬ 
struction,  selection  and  applica¬ 
tion.  The  current  edition  covers 
changes  and  developments  that 
have  been  made  in  the  flexible 
shaft  field  since  1944.  An  appendix 
of  engineering  tables  and  data 
adds  to  the  value  of  the  handbook 
as  an  essential  part  of  any  en¬ 
gineering  library.  Copies  of  the 
handbook  are  being  offered  to  de¬ 
signers,  engineers  and  purchasing 
agents  who  write  for  a  copy  on 
their  company  letterhead. 

Beam  Pentode.  Lewis  and  Kauf¬ 
man,  Inc.,  Los  Gatos,  Calif.,  has 
available  a  technical  data  sheet 
describing  the  type  4E27  beam 
pentode.  The  tube  is  illustrated 
and  described  with  dimensions, 
operating  curves  and  electrical 
details.  Figures  for  typical  opera¬ 
tion  and  maximum  ratings  are 
given  for  the  tube  in  service  as  a 
class-C  r-f  power  amplifier  and 
oscillator,  a  clstss-C  r-f  doubler 
amplifier,  and  a  class-A  a-f  am¬ 
plifier  and  modulator. 

Static  Magnetic  Memory.  Wang 
Laboratories,  296  Columbus  Ave., 
Boston  16,  Mass.,  has  published  a 
pamphlet  on  its  static  magnetic 
memory,  a  radically  new  number 
storage  device.  Chief  applications 
an(^  full  technical  data  concerning 
the  unit  are  given. 

Pickups.  Consolidated  Engineer¬ 
ing  Corp.,  300  N.  Sierra  Madre 
Villa,  Pasadena  8,  Calif.  Pickups 
and  how  to  choose  them — the 
answers  to  critical  application 
questions  regarding  amplitude  and 
!  accelerations;  frequencies;  nature 
;  of  motion  and  range  of  tempera- 
'  ture  are  contained  in  technical 
I  bulletin  1503.  The  pickups  de- 
;  scribed  are  widely  used  as  primary 
{  sensing  units  in  vibration  and  ac- 
I  celeration  studies.  Attached  to  the 
I  machines  or  structures  under  test, 

I  the  pickups  discussed  convert  the 
I  motion  to  a  varying,  propontional 
j  voltage  which  may  then  be  read 
I  on  vibration  meters,  in  terms  of 
amplitude  and  frequency;  viewed 
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DELAY  LINES  TOROIDAL  COILS 

HERMETIC  SEALING  FACILITIES 


138  Haven  Ave.,  Port  Washington,  Long  Island,  N.  Y. 

Telephone:  Port  Wo$Ktngton  7-3334 


If  your  problem  concerns  research,  design,  de¬ 
velopment  —  long  or  short  production  runs  —  ex¬ 
acting  commercial  or  military  specifications  — 
HARNETT  ELECTRIC  CORPORATION  con  fulfil 
your  needs. 

Specialized  knowledge,  skill  and  a  full  range  of 
facilities  has  enabled  HARNETT  ELECTRIC  COR¬ 
PORATION  to  produce  superior  products  of  con¬ 
sistent  dependability  for  your  most  precise  need. 


•  SENSIBLE  DELIVERY: 
Send  your  t/f  spccificotieni 
for  quotations  and  delivery 
schedule. 

•  JOBBER  LINE: 

pT  Immediate  delivery  on  Ml 

V  I  line  of  ouncer  ond  subouncer 

J  I  type  miniatures. 

LABORATORIES,  INC. 

Whitehall  Building,  Far  Rocitaway,  N.  Y.  •  FA  7-2732 


hermetically  sealed 


•  MANUFACTURED 
to  meet  most 

eioctinq  MIL-T-27  specifka- 
tions. 


actuel 

site 


•  GLYFTOL 

imprepnation  prior  to  potting 
assures  quiet  operation  and 
long  life  under  oil  odverse 
conditions. 


•  MU-METAL 
core  assures  a  light  weight, 
compact  unit  with  full 
efficiency  and  wide  frequency 
response. 


miniature 
and  sub-miniature 


•  MIL  FAMILY  TYPE 
AVAILABLE: 

Input — 10,  II;  Driver — 12; 
Output — 13;  Modulotion— 14; 
Interstoge — 15; 

Matching — 16,  17; 

Audio  Oscillator — 18; 
Multi-Purpose — 19; 

Audio  Inductor — 20. 

•  PRODUCTION  SAMPLES: 
Submitted  for  your  inspection 
and  approval. 


Want  to  know 
about  the .. . 

Au^etron 

Eecles-Jordan  Circuit 
Kathetron  Tube 
Mekapion  Tube 
Permatron 
Petoseope 
Schlieren  Method 
Seophony 
Semagraph 


Theremin 

Tratoninm 

Voder 

or  other  early 

electronic 

developments? 


You  con  find  out  about 
thorn  in  tho  oarly  itsuet 
of  ELECTRONICS 


Tho  cumulative  index  to 
ELECTRONICS'  first  decade, 
pages  C-1  to  C-36 
in  the  1951-1952 
electronics  BUYERS'  GUIDE 
tell  you  where  to  look 


HIGH  CAPACITY 

5  cubic  feet  per  minute 
(140  liters  per  minute) 

GUARANTEED  VACUUM 

0.0001  mm  Hg.  or  0.1  microns 

QUIET  OPERATION 
VISIBLE  OIL  LEVEL 
COMPACT  DESIGN 

Overnll  dimension  for 
pump  ond  motor 
1SW"  high  and  11“  wide  x 
lOH"  long 

This  new  two-stage  Due-Seel  pump  is 
constructed  with  the  some  com  uoU 
procMen  es  its  fore-runners  In  the 
Duo  Seel  tine.  The  extremely  quiet  op¬ 
eration,  so  much  eppraciatna  in  the 
other  models,  is  also  characteristic  of 
this  unit. 

A  peeltivn  oil  seal  prevents  the  oil 
from  boching  into  the  exhaust  Hne.  Oil 
may  he  changed  In  u  few  minntes  doe 
to  the  convenientty  located  oil  drain. 


1402.  DUO-SEAL  TWO-STAGi 
VACUUM  PUMP.  Pump  unit  only, 
not  mounted  on  a  base,  but  with 
a  10  inch  grooved  pulley,  o  sup¬ 
ply  of  oil,  and  directions  for  use. 

iach  $190.00 


1402B.  DUO-SEAL*  PUMP,  MO¬ 
TOR-DRIVEN.  A  No.  1402  Pump 
mounted  on  a  base  with  o  Vi  H.P. 
IlS-volt  AC.  motor.  Complete 
with  pulleys,  belt,  and  cord. 

foeb  $250.00 

'Bee.  u.  a  Pot.  Off. 


’.  M.  WilCH  »C  HMTlPieWolileW 

- - - —  EstnbHshed  TBOB  - — - - 

ill  MDowicB  timr,  H,  omc— o  ruhohi,  m 
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IIEDI POIIIK  tUlUFIEi; 

y 

ANOTHER  RELIABLE  ELECTRON  TUBE  RUGGEDIZED  BY 

ECLIPSE-PIONEER 


MCKASED  GETnR  CAPACITY 
THriE  MKA  SUSPENSION 


SOUD  AlUMINUM  OXIDE 
HEATER  INSUIATOR  M£- 
CHAMCAILY  SEPARATES 
HEATER  FROM  CATHODE 
TO  EUMINATE  SHORTS 


DOUHE  WEID  CONNECTIONS 
SUEVED  HEAHR  CONNECTIONS 


METAl  GROMMET  MICA 
REENFORCEMENTS 
MUITIPUAR  SUPPORTS 


ARC-RESISTANT  MELAMINE  RASE 
WITH  INTER-PIN  RARRIERS 


•  We  are  not  in  the  standard  vacuum  tube 
business,  but  we  are  in  the  business  of 
developing  and  manufacturing  a  reliable 
line  of  special  purpose  electron  tubes— tubes 
that  will  serve  and  meet  the  stiff  and  varied 
operational  requirements  of  aviation,  ord¬ 
nance,  marine  and  other  fields  of  modem 
industry.  Typical  of  these  are  receiving  type 
tubes  such  as  Full-Wave  Rectifiers,  R-F 
Pentodes,  Twin  Triodes,  and  the  Beam 
Power  Amplifiers  illustrated  above  and  de¬ 


scribed  below.  All  of  these  lubes  are  ex¬ 
hausted  on  a  special  automatic  exhausting 
machine  capable  of  extra  high  evacuation, 
and  are  aged  under  full  operating  and  vibra¬ 
tion  conditions  for  a  period  of  50  hours.  In 
addition  to  the  tubes  described  above, 
Eclipse-Pioneer  also  manufactures  special 
purpose  tubes  in  the  following  categories: 
gas-filled  control  tubes.  Klystron  tubes, 
spark  gaps,  temperature  tubes  and  voltage 
regulator  tubes. 


I  on  an  oscillograph  screen,  or  re¬ 
corded  permanently  by  a  multi- 
I  channel  recording  oscillograph. 

Voltage  Regfulator.  C.  J.  Apple- 
gate  &  Co.,  1816  Grove  St., 
j  Boulder,  Col.  A  single-sheet  bulle¬ 
tin  covers  the  model  112  d-c 
voltage  regulator  that  is  designed 
to  deliver  extremely  well  regulated 
and  filtered  power  from  an  un¬ 
regulated  d-c  source.  The  unit 
I  described,  a  complete  self-con- 
j  tained  type  requiring  only  a  power 
source,  will  control  as  much  as 
!  200  ma.  Complete  technical  speci¬ 
fications  are  included. 

Mobile  Radio  Equipment,  Link 
Radio  Corp.,  125  W.  17th  St.,  New 
York  11,  N.Y.  Three  recent  bulle¬ 
tins  cover  the  Expediter  line  of 
adjacent-channel  equipment  for 
operation  in  the  25  to  50-mc  range 
The  type  2750-30DR-A1  affords  30 
I  watts  r-f  output;  type  2750-60DR- 
I  A1  gives  60  watts  r-f  output;  and 
I  type  2750-10VR-A1  affords  10 
watts  r-f  output.  Principal  char- 
acteri.stics  and  specifications  for 
each  are  given. 

Plastic  Coatings.  Juel  Corp.,  333 
,  N.  Santa  Anita  Ave.,  Arcadia, 
Calif.  A  recent  bulletin  discusses 
the  many  advantages  of  encapsula¬ 
tion  of  components  in  protective 
plastic  encasements.  The  castings 
described  are  available  in  a  wide 


TYPICAL  OPERATION 

SingU-Tub««  Clou  A|  Amplifier 

Flot«  voltog*  . 

. 230  volt* 

Scrown  voltop*  . 

. 750  volts 

Grid  voltog* . 

..  •  12.5  volts 

Pook  A-P  grid  voHog* . 

...12.5  volts 

Zoro  signal  plot*  currtnt. . . 

. 45  mo 

Mom.  signal  plat*  curronf . . . 

. 47  mo 

Ztro  signol  scrtan  currant.. 

AAox.  signol  scroan  currant. . 

Plata  rasistofKa . 

.  .45,000  ohms 

Tronsconductonca  . 

.  -4,000>vmKos 

load  rasistonca . 

Tetol  Kormonic  distortion. . . 

. 8% 

Mox.  sigrrol  powor  output. . 

RATINGS 

Hootor  voltogo— (A-C  or  D-C) 

. . .  .6.3  volts 

Hootor  currant  . 

. . .  .0.6  omps 

Plot#  voltogo— (mox.) . 

....300  volts 

Scroon  voltogo— (mox.) . 

....275  volt* 

Ploto  dissipotion— (mox.). . . . 

Scroon  dissipotion— (mox.)  . . 

. 2  watt* 

Mox.  hootor-cothodo  voltogo 

....aOOyolt* 

Mox.  grid  rosistonco . 

0.1  mogohms 

Worm-up  timo . 

. 45  soc. 

(Plafo  and  hootor  voltogo  may  bo 

opp/iod  simu/tonoous/y) 

Boso . 

PHYSICAL  CHARACTERISTICS 

Mox.  ovoroll  longth . 

Mox.  sootod  koight.... 

other  E-P  precision  components  for  servo  mechenism  and  computing  equipment : 

Synchro*  *  Sorvo  motor*  and  *y*lani«  •  roto  gonorotor*  •  gyro*  •  *tabiliiation 
oquipmont  *  lurbino  powor  *uppiio*  and  romoto  indicating-tran*mitling  *y*t*m*. 


variety  of  types,  from  extremely 
flexible  to  very  brittle.  The  com¬ 
pany’s  complete  facilities  for  en¬ 
capsulating,  imbedding  and  lami¬ 
nating  are  shown. 

Flexible  Shafting.  F.  W.  Stewart 
Mfg.  Corp.,  4311  Ravenswood  Ave., 
Chicago  13,  Ill.,  has  issued  a  64- 
page  book  on  flexible  shafting.  It 
shows  with  graphic  illustrations 
many  applications  in  a  wide 
variety  of  industries.  The  ad¬ 
vantage  of  flexible  shafting  and 
method  of  application  are  fully 
described.  There  are  also  illus¬ 
trated  many  types  of  end  fittings, 
casings,  adapters  and  shaft  com¬ 
binations  that  apply  to  the  variety 
of  standard  sizes  and  types  of 
shafts  available. 


For  detailed  tnformMion,  uritf  to  Dept.  O 


ECLIPSE-PIONEER  DIVISION  of 

TETERBORO,  NEW  JERSEY  co.roi.r.o- 

liyrt  Iwf  DivitiMi,  73  Piftk  Avtmn,  N«w  V»Hi  11*  H.  Y. 


Porcelain  Specialties.  Star  Porce¬ 
lain  Co.,  Muirhead  Ave.,  Trenton, 
N.J.,  has  released  a  24-page 
brochure  giving  a  complete  descrip- 
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kc  modulated  401  cpt:  audio  ou 
second  beam. 


24  ke  modulated  60%  I  ke. 


We  shall  be  pleased 
to  see  you  at  the 
I.  R.  E.  CONVENTION 
BOOTH  137 


100%  MODULATION.... 


.. .A.M.  WITHOUT  F.M. 

Excellent  amplitude  modulation  is  a 
feature  of  the  Standard  Signal  Generator 
TF  867 — a.m.  accompanied  by  minimum 
spurious  f.m. — less  than  100  cps  below 
6  me,  1,000  cps  above.  Other  features  are: 

wide  rsnse — 15  kc  (or  lens)  to  30  me  in  11 
bands  on  full  vision  scale,  rrrstal  accaracy — 
0.01%  1  me  harmonic  source  built-in.  Easy 
taalaa — discrimination  1  part  In  10,000  on  total 
16  ft.  scale  length.  High  oatpat — 4  volts  down 
to  0.4  microvolts.  Flexible  modulation — In¬ 
ternal  400  and  1,000  cps,  0-100%,  external 
50-10,000  cps  *  2db. 


RNARCONI  INSTRUMENTS  23  25  Beaver  Street,  New  York 

CANADA:  CANADIAN  MASCONI  CO..  MASCONI  BUII.DING.  1441  TSENTON  AVENUE.  HONTSEAL 
■  NCLANO:  MASCONI  INETSUMENTE  LIMITED  ST.  ALSANS.  HESTV 


SEALING  ry“. 

INSULATING 

DIPPING 

FUNGUSPROOFING 

POTTING 

MOISTUREPROOFING 

IMPREGNATING 

HEAT  CONDUCTING 

Developed  and  produced  for  manufacturers  of  electronic  components 

and  other  electrical  units. 

Specifications  and  samples  available  on  request. 

Information  relative  to  your  problem  or  application  will  enable  us 
to  make  suggestions  and  recommendations. 

BiWAX  CORPORATION 

344S  HOWARD  STREET 

SKOKIE,  ILLINOIS 

Made  to  your  specific  specifications,  "k 
Accurate  to  the  minutest  tolerance.  Exacting 
in  performance — with  thorough  dependability.  ^ 

Whether  one  or  a  million,  you  get  prompt  ^ 
shipment.  Made  by  craftsmen  with  a  quarter 
i  century  experience. 

Send  us  detailed  description  and  quantity  lor  prices  'k 

MICHAEL  STAHL,  Inc.  ^ 

2 1  5  Fulton  Street  New  York  7,  N.  Y. 


Can  YOU 
measure  up  at 

If  you  can,  there’s  a  rewarding, 
long-range  career  for  you  here,  in  an 
Engineering  Division  that’s  been  grow- 
ing  steadily  for  35  years. 

As  a  Boeing  engineer,  you’ll  share 
the  prestige  of  Boeing  leadership.  You’ll 
have  at  your  disposal  the  6  nest  research 
facilities  in  the  industry,  and  you’ll 
be  working  with  engineers  who  have 
biased  exciting  new  trails  in  every 
phase  of  aviation. 

There  are  exeellent  opportunities, 
right  now,  for  experienced  and  junior 
engineers  for  aircraft 

a  DESIGN  a  DEVELOPMENT 

a  gESEARCH  a  PRODUCTION 

also  for  servo-meehanism  and  elec¬ 
tronics  designers  and  analysis  and 
I  for  physicists  and  malhemalieians 
I  with  advanced  degrees, 

I  Boeing  offers  you  work  on  such  vital 

>  projects  as  the  security-shrouded  B-52, 
I  on  the  six-jet  B-47,  and  on  guided  mis¬ 
siles  and  other  revolutionary  programs. 

Openings  aae  available  at  both 
Seattle  and  Wichita.  Your  choice  of  lo¬ 
cation— Pacific  Northwest  or  the  Mid¬ 
west.  You'll  enjoy  a  good  salary  that 
grows  with  you,  and  Boeing  provides  a 
generous  moving  and  travel  expense 
I  allowance. 

You'll  be  proud  to  say,  “I'm  a  Boring 
engineer!” 


'  WRITI  TODAY  TO  THE  ADDRESS  tlLOW 
i  OR  USE  THE  CONVENIENT  COUPON 


I  lOHN  C.  SANDERS,  tun  Csgst.  -  Futssacl 


,  j  DEPT.  M-J 

I  ItWEt  AitilaEE  CiNEMT.  Staltit  14,  WmA. 

I  I  En^ifiMrin^  opportunitits  At  loMifig  intMrwif 
I  I  fn«.  f\aa%a  Mnd  m*  further  (nformation. 

I  I 

I  I  Noma _ _ _ 

I  I  Addrau  _ _ _ 

I  I 

I  Clff  and  Stain _ 

I  I - 
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tion  of  various  ceramic  bodies 
that  are  used  principally  in  the 
manufacture  of  electrical  and 
electronic  equipment.  It  contains 
suggestions  for  good  ceramic  de¬ 
sign  as  well  as  tables  giving  com¬ 
plete  data  on  physical  properties 
and  application  information.  There 
is  also  a  section  picturing  and 
describing  the  research,  engineer¬ 
ing  and  production  facilities  as 
well  as  the  steps  taken  to  control 
the  quality  of  the  company’s  cus¬ 
tom-made  porcelain  specialties. 


and  Prodacmg 


Hermetically-Sealed  Thermoatats. 
Stevens  Mfg.  Co.,  Inc.,  69  South 
Walnut  St.,  Mansfield,  Ohio,  has 
announced  an  illustrated  bulletin 
on  its  neoprene-protected  bimetai 
thermostats.  Hermetically  sealed 
MH  disk  type  and  CH  strip  type 
units  are  described  along  with  sug¬ 
gested  applications.  Bulletin  L- 
4609  illustrates  the  operating 
principles  and  shows  in  detail 
dimensional  drawings  of  the  styles 
available  for  use  where  contamina¬ 
tion  is  a  problem.  Ratings  and 
construction  data  are  tabulated  for 
both  types. 


Over  10  Years'  Experience  in  Designing  and 
Building  Toroid-L  Units 


TOROID-L-COIIS 


Designed  from  the  problem  up,  or  wound  to  specified 
C,  L  and  Q  values.  Precision  wound  on  temperature 
stabilized,  powdered  permalloy  cores,  high  perme¬ 
ability  solid  materials  or  stamped  “O”  cores.  Able  to 
wind  |20  to  |42  wires  on  “wedding  ring”  cores  to 
small  ultimate  I.D.  Facilities  for  all  types  of  winding, 
including  square  coils  wound  from  strip  materials  for 
improved  geometry. 


Multiple  wound  and  tapped  . .  cased  or  uncased 
for  all  commercial  and  military  applications. 


Compensated  Radiation  Detector. 
Brown  Instruments  Division,  Min- 
neapolis-Honeywell  Regulator  Co., 
Wayne  and  Windrim  Aves.,  Phila¬ 
delphia  44,  Pa.  The  28-page  cata¬ 
log  9300  completely  describes  the 
line  of  Radiamatic  pyrometers. 
Included  are  sections  on  opera¬ 
tion,  theory,  constructional  fea¬ 
tures,  engineering  specifications, 
accessories  and  typical  applica¬ 
tions.  Many  photographs  and  line 
drawings  supplement  the  written 
information. 


Him  NETWORKS 

Complete  networks  for  audio  oi 

IITZ-WOUND  TOROIDS 


One  of  the  very  few  sources  equipped  for  litzendraht 
coil  windings. 


lUIRPED  PARAMETER  DELAY  IINES 


For  time-measuring  applications. 


For  complete  servomechanism  and  other  magnetic 
amplifiers. 

I  Raytheon  welcomes  inquiries  from  manu¬ 

facturers  and  design  engineers  for  specific  in¬ 
formation.  Immediate  attention  given  to  all 
problems  submitted.  Complete  facilities  for 
engineering  design  and  production  of  models 
as  well  as  large  volume  production. 


Dry-Type  Transformers.  Allis- 
Chalmers  Mfg.  Co.,  935  S.  70th  St, 
Milwaukee,  Wis.  The  proposed 
AIEE  guide  for  the  use  of  openly 
ventilated  dry-type  transformers 
with  Class  B  insulation  is  con¬ 
tained  in  the  8-page  bulletin 
61X7088B.  The  guide  gives  gen¬ 
eral  recommendations  on  installa¬ 
tion.  inspection,  storage,  mainte¬ 
nance  and  operation.  It  includes 
distribution  and  power  dry-type 
transformers  in  ratings  above  60 
kva  and  above  600  v,  cooled  by  na¬ 
tural  draft  or  forced  draft 


in  «f /r€/n>nict 

OTHia  aATTHION 
nODUCTS  INCLUDIi 

MARINERS  PATHFINDER* 
raJar:  Submarine  Sienal  PATH' 
OMETERS^  Marine  radio¬ 
telephone*;  WELDPOWER* 
welder*:  Voltage  •tabilizer*  (reg¬ 
ulator*);  Tran*loriner*;  Recti- 
ChargeR*  balterT  chargers: 
RecririlterR*  battery  elimina* 
tor*:  Sonic  o*cillator*  for  labo¬ 
ratory  research:  Standard 
control  knob*;  Electronic  calcu¬ 
lator*  and  computer*:  Tele¬ 
vision  receiver*;  Radio,  tele- 
vision,  subminiature  and  special 
pui^ose  tubes;  MICRO- 
TH^M*  diathermy  and  other 
electronic  e<)uipment. 


MANUFACTURING  COMPANY 

EQUIPMENT  SALES  DIVISION 

DEPT.  MTO-A,  WALTHAM  S4,  MASSACHUSETTS 

IMSTMCT  OFFICES;  BOSTON.  NEW  YORK,'  CtEVElAND.  CHICAGO.  NEW 
ORLEANS.  LOS  ANGELES  (WIUHNGTONI.  SAN  FRANCISCO.  SEATTU 
INTERNATHMAL  OIVtSION;  IS  RECTOR  STREET.  NEW  YORK  CITY 
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, development 
and  production 


METALLURGISTS 


•ASI.  RAM  AND  PRICIOUS 
MITALS  AND  AUOYS 

SMAU  UNITS 
SMAU  SIZIS 
CLOSE  TOLERANCES 

Nickel  alloy,  filament  wire  an4 
ribbon:  flot,  grooved,  crowned. 

Grid  wire  electroplated. 

Alloys  for  special  requirements, 
bore  or  enamelled. 


fmrtktr  rfatolli  mptm 


SECON 


METALS  CORPORATION 

328  Eatt  45th  Street,  New  York  17,  N.  Y. 
Murray  Hill  7-1594 


WIRE,«ORD 


CABLE 


SOLVE  YOUR  \ 
WIRING 
PROBLEMS 

le  almest  eedlett  roriety  el 
ceiers,  tixet  oed  seecificatieM  te 
ireer  order,  Emiel  prodectt  will 
eititt  yee  ia  year  wirieg  proUemi. 

Shielded  wire  aed  cords  .  .  . 
gegalor  hoek-eg  oed  laad-io  wire 
. . .  speaker  co^  aed  oil  types  of 
fawMlated  wire  predects. 

Gsaied  for  fost  predoctiee  .  .  , 
Ceotrally  located  ...  oar  focilities 
.for  service  are  ooescelled. 

Writ»  hr  sompim. 


Yesterday's 

'impossible* 

designs 


are  being  executed  successfully  with 
Micro  Ground  Miniature  Ball  Bearings 

America’s  first  and  only  fully  ground  minia- 
yH  V  ture  ball  bearings.  Micro  makes  possible 
design  refinements  unheard  of  only  a  few  years 
ago.  With  85  sizes  and  types  from  down 
to  Vs'  o.d.  and  in  tolerance  ranges  of  ABEC-S  and 
above.  Micro  bearings  offer  tremendous  opportunities 
to  minimize  space,  weight  and  friction  and  at  the  same 
time  to  retain  high  capacity.  Yet  Micro  precision 
ground  bearings  actually  cost  less  than  comparable 
unground  miniatures. 

Writs  far  Tschaicol  nallslia  No.  >0 


Now  Hoaipthirs 


MICRO 


■oH  iooriagt,  Inc. 


j  Main  Strool,  Potorhoroogh  1,  N.  H. 


SERVOSCOPE 


Test  analyzer  for  use  in  de¬ 
velopment  and  PRODUCTION  of 
SERVOMECHANISMS  and 
PROCESS  CONTROLS.  Measures 
FREQUENCY  RESPONSE,  PHASE 
SHIFT  0.1  to  20  CYCLES  SINE 
WAVE,  SQUARE  WAVE,  MOD¬ 
ULATED  CARRIER,  50  to  800 
CYCLES. 


SERVOBOARD 

A  FLEXIBLE  SET  of  PRECISION 
mechanical  parts  for  quickly 
coupling  motors,  synchros,  poten-  wR 
tiometers  to  form  assemblies  of  • 
Servo  systems,  regulators,  com¬ 
puters. 


CORD  &  WIRE  CO 

4723  Montroir 
Ch.C^JO  41,  III, noil 


RUNZEL 


NiW  HYDi  PAIK,  N.Y. 
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News  From  The  Field 

Edited  by  WILUAM  P.  O'BRIEN 
Industry  Announces  Transfers  and  Promotions 


Several  companies  in  the  elec¬ 
tronics  industry  have  recently  an¬ 
nounced  staif  reorganizations 
involving  top  positions.  Among 
the  more  current  we  note  the  fol¬ 
lowing: 

Bell  Telephone  Laboratories  or¬ 
ganization  changes  promote  three 
former  IRE  award  winners.  Ralph 
Bown,  director  of  research  there 
since  1946  and  holder  of  the  IRE’s 
Medal  of  Honor,  was  appointed 
vice-president  in  charge  of  re¬ 
search.  Two  holders  of  the  Morris 
Liebmann  Memorial  Prize  have 
also  advanced:  H.  T.  Friis,  from 
director  of  radio  research  to  di¬ 
rector  of  research  in  high  fre¬ 
quency  and  electronics,  and  W,  H. 
Doherty,  from  director  of  elec¬ 
tronic  and  television  research  to 
director  of  research  in  electrical 
communications. 

The  Permoflux  Corp.  of  Chicago 
has  named  Eugene  Roeske,  at  one 


time  product  designer  of  aircraft 
radar  equipment  for  Motorola 
Corp.,  to  head  its  new  transformer 
core  division.  George  Adams,  for¬ 
merly  with  RCA,  has  been  ap¬ 
pointed  factory  superintendent  to 
take  charge  of  the  production  of 
loudspeakers,  transformers  and 
various  electronic  equipment  man¬ 
ufactured  by  Permoflux. 

Radio  Corp.  of  America  reports 
two  changes.  Douglas  Y.  Smith 
leaves  the  post  of  manager  of  the 
company’s  Lancaster,  Pa.,  tube 
manufacturing  plant  to  take  over 
as  manager  of  sales  operations  for 
the  RCA  Tube  Department.  Earl 
M.  Wood,  for  the  past  10  years 
manager  of  manufacturing  at  the 
Lancaster  plant,  succeeds  D.  Y. 
Smith  as  plant  manager  there. 

Three  new  appointments  have 
been  announced  by  Allen  B.  Du 
Mont  Laboratories,  Inc.  Kenneth 
A.  Hoagland,  with  the  organization 


for  11  years,  has  been  named  as¬ 
sistant  manager  of  the  Cathode- 
Ray  Tube  Division.  Nicholas 
DeFalco,  associated  with  the  com¬ 
pany  since  1947,  is  now  manager 
of  the  receiver  quality  control  de¬ 
partment.  Bernard  Tullius,  form¬ 
erly  senior  engineer  at  Radio 
Engineering  Labs  in  Long  Island 
City,  N.  Y.,  was  recently  appointed 
sales  engineer  for  Du  Mont’s 
transmitter  division.  He  will  act 
as  a  sales  and  technical  counselor 
to  the  company’s  clients,  aiding 
them  in  planning,  laying  out  and 
installing  uhf  and  vhf  transmitter 
equipment,  coordinating  transmit¬ 
ter  design  and  construction,  and 
supervising  field  work  of  many 
kinds. 

Other  position  changes  making 
news  among  engineers  are  the  fol¬ 
lowing: 

I. auriston  C.  Marshall,  former 
professor  of  electrical  engineering 
at  the  U.  of  California,  and  head 
of  the  Microwave  Laboratory  oper¬ 
ated  at  Berkeley,  has  been  named 
director  of  Link-Belt  Company’s 
new  Physical  Testing  and  Re¬ 
search  Laboratory  at  Indianapolis, 
Ind. 

Steven  E.  Lasewicz,  after  29 
years  with  the  Horton-Bristol  Co. 
as  chief  engineer,  is  now  produc¬ 
tion  manager  of  the  LaPointe 
Plascomold  Corp.,  Windsor  Locks, 
Conn. 

Ferdinand  W.  Schor,  previously 
associated  with  Hallicrafters  Co., 
has  been  made  chief  engineer  in 
charge  of  military  engineering  for 
Motorola,  Inc.,  Chicage,  III. 

S.  Norman  Crawford,  with  GE 
since  1941,  was  recently  named  de¬ 
signing  engineer  for  power  elec¬ 
tronic  equipment  in  the  company’s 
tube  department. 

J.  W.  Phillips,  formerly  design 
and  development  engineer  for  the 
Electronic  Tube  Corp.,  Chestnut 
Hill,  Pa.,  has  been  appointed  a  de¬ 
velopment  engineer  at  The  River¬ 
side  Metal  Co.,  Riverside,  N.  J. 

Irwin  Weinstein,  formerly  as¬ 
sistant  chief  engineer  of  Sarkes 
Tarzian,  rectifier  division,  has 
joined  the  staff  of  Electronic  De¬ 
vices,  Inc.,  Brooklyn,  N.  Y.,  as  as¬ 
sistant  sales  manager. 

Charles  E.  Ellis,  formerly  as- 
.sistant  to  the  president.  Ford  In¬ 
strument  Co.  Div.  of  the  Sperry 


AUDIBLE  SILENT  MUSIC  IN  OPERATION 


InTanlor  oi  lh«  ilnl  lUenl  alactronic  orqoa,  N.  D.  N.  Balhom,  tcianc*  master  at  Ihs 
Md-Esasx  Tschnical  School.  Cholmsiord,  Eagloixl,  makos  odiustmonts  at  tho 
oloctric  oait  which  operates  the  instrument.  Up  to  24  keyboards  con  be  used,  sup¬ 
plied  irom  one  tone  unit  in  the  console.  Pupils  can  all  ploy  dliierent  pieces  and 
listen  to  themselees  on  the  earphones,  while  no  sound  is  heord  elsewhere.  The 
teacher  con  listen  fat  to  ony  oi  the  players,  speak  to  them,  correct  their  mistakes 
and  ploy  the  correct  version  back  to  them 
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One  of  the  most  important  and  widely 
used  metallic  rectifier  devices  is  the 
selenium  stack.  New  applications  where 
improved  G-E  selenium  stacks  are  best 
suited  are  continually  being  discovered. 

Now— for  the  first  time— you  can  have 
a  single,  complete,  practical  guide  to  the 
selection  and  use  of  the  proper  G-E  sele¬ 
nium  stack  for  your  application. 

In  this  reference  manual  you’ll  find  the 
answers  to  such  questions  as:  What  are 
the  limits  for  current  and  voltage  under 
normal  and  abnormal  operating  condi¬ 
tions?  What  are  the  most  important 
factors  in  determining  the  life  of  a  sele¬ 
nium  rectifier?  What  should  be  done  to 
avoid  rectifier  failure?  How  are  G-E  rec¬ 
tifiers  rated?  What  are  the  “de-rating” 
limits?  How  are  ratings  adapted  to 
resistive,  inductive,  capacitive  loads? 

Complete  with  charts,  graphs  and 
tables,  this  28-page  manual  is  the  result 
of  G.E.’s  quarter  of  a  century’s  experience 
in  metallic  rectifiers.  Why  not  send  for 
your  copy  today?  General  Electric  Co., 
Schertectady  5,  N.  Y, 
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Corp.,  has  been  appointed  director 
of  quality  control  there.  Prior  to 
joining:  the  company  last  year  he 
was  an  independent  consulting 
engineer  heading  his  own  firm. 

Erie  Resistor  Corp.,  Erie,  Pa., 
has  realigned  its  staff  by  moving 
two  key  executives.  Byron  B. 
Minnium,  formerly  vice-president 
in  charge  of  engineering  and  re¬ 
search,  is  now  vice-president  and 
general  manager  of  the  Electronics 
Division.  Gordon  Groth,  with  the 
company  as  vice-president  since 
July  1951,  has  been  named  vice- 
president  and  general  manager  of 
the  Plastics  Division. 


Manufacturers  Expand 
Facilities 

Elbctbonic  plant  development  in 
the  west  continues  to  progress  in 
factories  geared  either  to  produc¬ 
tion  on  defense  contracts  or  for 
civilian  markets  or  both.  Here  are 
some  examples: 

The  Sierra  Electronic  Mfg.  Co., 
San  Carlos,  Calif.,  recently  com¬ 
pleted  a  10,000-sq  ft  expansion  for 
the  production  of  high-powered 
radio  transmitters  for  the  Navy. 

Hoffman  Radio  Corp.  has  added 
38,000  sq  ft  to  its  No.  5  plant  at 
6200  So.  Avalon  Blvd.,  Los  Angeles, 
Calif.,  for  tv  set  manufacturing. 

Vartan  Associates,  San  Carlos, 
Calif.,  manufacturers  of  klystrons, 
will  soon  erect  a  million-dollar  re- 
•search  lab  in  South  Palo  Alto,  Calif. 

International  Rectifier  Co.  re¬ 
cently  opened  a  new  plant  at  1521 
E.  Grand  Ave.,  El  Segundo,  Calif. 
Main  product  is  selenium  rectifiers. 

Establishment  of  a  Pacific  Coast 
application  engineering  office  and 
radio  noise  suppression  laboratory 
to  better  serve  the  growing  elec¬ 
tronics  and  aircraft  industries  of 
Southern  California  has  been  an¬ 
nounced  by  the  Sprague  Electric 
Co.,  manufacturers  of  capacitors 
and  radio  interference  filters. 

Construction  of  a  major  unit  for 
the  production  of  polyethylene 
resins  has  just  been  announced  as 
an  addition  to  the  Texas  City  plant 
of  Carbide  and  Carbon  Chemicals 
Co.,  a  Division  of  Union  Carbide 
and  Carbon  Corp. 

Standard  Cable  Corp.  of  Chick- 
asha,  Oklahoma,  with  two  plants  in 


full  operation  producing  combat 
telephone  wire  for  Armed  Service 
use,  has  also  leased  a  third  plant  to 
meet  commercial  consumer  require¬ 
ments. 

Company  doings  noted  in  the 
midwest  are  as  follows: 

Clippard  Instrument  Laboratory, 
Inc.,  Cincinnati,  will  soon  move  to 
a  modern  plant  at  7350  Colerain 
Ave.  between  Mt.  Airy  and  Groes- 
beck,  Ohio,  to  keep  pace  with  in- 
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creased  demand  for  test  instru¬ 
ments,  r-f  coils,  windings  and  sub- 
assemblies. 

As  a  part  of  a  general  expansion 
program.  The  Reliable  Spring  and 
Wire  Forms  Co.,  Cleveland,  Ohio, 
has  moved  into  larger  quarters  in 
its  present  building  for  the  in¬ 
creased  manufacture  of  military 
electronic  gear. 

Plans  for  a  new  and  larger  manu¬ 
facturing  plant  at  3601  Howard 
St.,  Skokie,  Ill.,  were  recently  an¬ 
nounced  by  Ohmite  Mfg.  Co.,  Chi¬ 
cago,  Ill.,  makers  of  electrical 
control  equipment. 

Midti-Tron  Laboratory,  Chicago, 
111.,  has  moved  to  new  and  greatly 
enlarged  quarters  at  4624  W.  Wash¬ 
ington  Blvd.  in  that  city.  The  firm 
is  engaged  in  electronic  research 
and  in  the  design  and  manufacture 
of  special-purpose  tubes,  electron 
gun  mounts,  precision  assemblies 
for  vacuum  tubes,  and  in  tool  and 
die  fabrication. 

To  house  its  rapidly  growing 
communications  and  electronics  di¬ 
vision,  Motorola  Inc.,  Chicago,  Ill., 
has  purchased  a  200,000-sq  ft  plant 
at  4501  Augusta  Blvd.,  in  Chicago. 

The  Fusite  Corp.,  manufacturers 
of  glass-to-steel  hermetic  terminals, 
has  just  occupied  a  new  factory  at 
6028  Fernview  Ave.,  Cincinnati, 
Ohio,  providing  16,000  sq  ft  of  floor 
space  as  compared  with  7,000  in  the 
old  Carthage  Ave.  plant. 


Admiral  Corp.,  radio,  tv  and  ap¬ 
pliance  manufacturer,  has  pur¬ 
chased  the  Molded  Products  Corp., 
of  Chicago,  custom  molders  of  plas¬ 
tics.  The  new  plant,  located  at  4533 
W.  Harrison  St.,  will  be  operated 
as  a  subsidiary  of  Admiral. 

In  the  east  the  following  company 
activities  are  reported : 

Robertshaw-Fulton  Controls  Co. 
has  purchased  all  the  capital  stock 
of  the  Fielden  Instrument  Corp., 
Philadelphia,  Pa.  The  corporation 
will  continue  to  manufacture  the 
Fielden  line  of  industrial  control  in¬ 
struments. 

Microwave  Associates,  Inc.,  22 
Cummington  St.,  Boston,  Mass., 
will  expand  its  operations  in 
research,  development  and  manu¬ 
facture  of  microwave  tubes, 
components  and  systems.  The  ex¬ 
pansion  program  will  be  financed 
through  the  proceeds  received  from 
the  sale  of  common  stock  to  United 
Paramount  Theatres,  Inc.,  which 
will  own  60  percent  of  the  outstand¬ 
ing  common  stock  subsequent  to  the 
sale.  Dana  W.  Atchley,  Jr.,  coordi¬ 
nator  of  technical  research.  United 
Paramount  Theatres,  Inc.,  will  be¬ 
come  president  of  the  enlarged  com¬ 
pany. 

Kepeo  Laboratories,  Inc.,  manu¬ 
facturers  of  voltage  -  regulated 
power  supplies  and  specialized  elec¬ 
tronic  equipment,  will  soon  house 
its  production,  research  and  de¬ 
velopment  facilities  in  a  new  build¬ 
ing  at  131  Sanford  Ave.,  Flushing, 
N.  Y. 

Electrical  Reactance  Corp.  has 
been  formally  merged  with  the 
.Aerovox  Corp.,  and  will  henceforth 
be  known  as  HI-Q  Division,  Aero- 
vox  Corp.,  Olean,  N.  Y. 

Bomac  Laboratories  Inc.,  Beverly, 
Mass.,  engaged  in  the  development 
and  production  of  microwave  tubes 
and  devices,  has  completed  a  major 
expansion  program  making  avail¬ 
able  35,000  sq  ft  of  floor  space  for 
manufacturing  purposes. 


IRE  Convention  Program 

“Forty  Years  Sets  the  Pace”  is 
the  keynote  of  the  1952  IRE  Na¬ 
tional  Convention  to  be  held  on 
March  3,  4,  5  and  6  at  the  Waldorf- 
Astoria  Hotel  in  New  York  City. 
Commemorating  the  40th  anni- 
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VARIABLE  REGULATED 
D.C.  POWER  SUPPLY 

Model  PPIHO  Power  Supply  is  an 
e\rellent  Mturee  of  direct  current 
power  for  laboratory  and  produc¬ 
tion  use.  specifications 
Output  Ktftfrif— 180  to  360  volu  Dtl  at 
100M.4;  6.3  voll»  at  5  \,  max. 

Heputation^.Xppntximately  1%  over  the 
vollaar  range  180  to  .360  voIim.  the  current 
range  0  to  75  ma..  and  input  voltage  range 
of  ■±.  10  ▼olta. 

/Vmce  and  Hum^^Tolal  notice  and  hum  is 
less  than  .005  \«»lts  for  any  rated  condition 
of  operation. 

Input  ftafin^— Voltage— 105  to  125  volts; 

Frequency— 50  to  60  cycles/sec.;  Wattage 
—90  max. 
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VARIABLE  FREQUENCY 
POWER  SUPPLY 


Variable  Frequency  Power  Supply, 
Model  V>S-500,  de.ianed  as  a  power 
source  over  a  wide  frequency  ranite  for 
test  purposes. 

Sped  ficalionn : 

Input — 115  to  2.^0  vnlls.  60  cycles. 
Output — 115  to  2.V0  volts  rcKulatcd. 

50  to  .5,000  cycles,  500  watts. 

Wave  form — Sine  wave,  standard. 

Variable  square  to  Sine  optional. 
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versary  of  th«  Institute,  an  out¬ 
standing  program  of  tetdinical  ses¬ 
sions,  Professional  Group  symposia 
and  exhibits  has  been  arranged. 
Sessions  of  the  technical  program 
will  be  held  at  the  Waldorf,  the  Bel¬ 
mont  Plaza  and  the  Grand  Central 
Palace.  Six  sessions  and  symposia 
are  being  held  simultaneously  each 
morning  and  afternoon  with  the  ex¬ 
ception  of  Monday  morning,  when 
the  Annual  Meeting  will  take  place 
at  10:30  A.M.  at  the  Waldorf. 

Technical  sessions  are  listed  as 
follows : 

Monday  Afternoon.  March  S 

Symposium ;  StTBAlTDTO 
INSTRUMENTATION 
Direct  Synthesis  Applied  to  Subaudio* 
Frequency  Instrumentation,  by  J.  Moore. 

Generating  Equipment  for  Subaudio 
PrequenciM.  by  E.  H.  Gamble. 

Subaudio-Frequency  Instrumentation  in 
Setsmographlc  Work,  by  W.  M.  Rust,  Jr. 

Oscillographic  Instrumentation  for  the 
Suhaudto  Field,  by  P.  S.  Christaldi. 

Symposium:  MANAGEMENT  OF 
RESEARCH  AND  DEVELOPMENT 
Pa4>era  by  W.  R.  G.  Baker  of  GE;  R.  D. 
Bennett  of  NOL ;  G.  N.  Thayer  of  Bell 
I,«abs ;  and  R  1.  Cole  of  GrlfTlss  AFB. 

Sympoalum:  TRANSISTOR  CIRCUITS 
Transistor  Operation :  Elements 

(a)  Bkiulvalent  Circuits,  by  J.  A. 

Morton. 

(b>  Parameter  Measurement,  by  V.  P. 
Mathis. 

(c)  Stabilisation  of  Operating  Points, 
by  R.  F.  Shea. 

Transistor  Band-Pass  Ampllflers.  by 

R.  P.  Moore. 

Transistor  Oscillators,  by  J.  S.  SohafT- 
ner. 

Transistor  Pulse  Circuits,  by  J.  H 

Felker. 

INFORMATION  THEORY  1— CODING 
PROCEDURES 

Efficient  Coding,  by  B.  M.  Oliver. 
Television -Signal  Statistics,  by  E.  R. 

Kretzmer. 

Coding  with  L*lnear  Systems,  by  J.  P. 
('oataa. 

Predictive  Coding,  by  P.  Ellas. 
Experiments  with  Linear  Prediction  In 
Television,  by  C.  W.  Harrison. 

AUDIO 

Micr^hones  for  the  Measurement  of 
Sound-Pressure  Levels  of  High  Intensity 
over  Wlde-Frequency  Ranges,  by  J.  K. 
Hilliard. 

An  Instrument  for  Measuring  the  Time- 
Displacement  Error  of  Recorders,  by  E.  N. 
DIngley,  Jr. 

A  Method  for  Measuring  the  Changes 
Introduced  In  Recorded  Time  Intervals 
by  a  Recorder/Reproducer,  by  J.  F. 
Sweeney. 

Application  of  Electric-Circuit  Analogle.** 
to  Loud-Speaker  Design  Problems,  by 

B.  N.  Ijocanthi. 

A  Sound-Survey  Meter,  by  A.  Peterson. 

Symposium:  NEW  DEVEIXIPMENTS  IN 
TELEMETERING 

New  Developments  in  Telemetering,  by 

C.  H.  Hoeppner. 

Resent  Advances  In  Magnetic  Record¬ 
ing  for  Telemetering  AppUcatluns,  by 
W.  T.  Selsted. 

Fairchild  Model  150  Telemetering  Data 
Recorder,  by  C.  F.  Keser. 

Recording  Telemetering  Data,  by  M.  V. 
Kieb^t. 

Telemetering  by  Pulse-Code  Modulation, 
by  B.  D.  Smith. 

Tuesday  Moralsg,  March  4 
INSTRUMENTATION  I— 
HIGH-FREQUE.NCY 
INSTRUMEOTATION 
VHF  Q — Measurement  Techniques,  by 

D.  M.  Hill 

I  A  High -Sensitivity  Method  for  Measur- 


Marth,  l>52— ELKTRONICS 


COMNG 


to  ail 


Huhoerihers 


the  I2th 


Annual 


eleetroMCS 


BUYERS’ 

GUIDE 


the  nrst 


completely 


veruhed 


directory 


WIRE 

FORMS 


“3^ 

rrt 
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High-speed,  quality  production  with 
custom-made  precision.  Wire  formed 
in  ony  shape  for  every  need. 

IMMEDIATE  CAPACITY  FOR 
DEFENSE  SUB-CONTRACTS 
STRAIGHTENING  A  CUTTING 
Perfect  straight  length.s  to  12  ft, 

.0015  to  .125  diameter 
WIRE  FORMS 
.0015  to  .080  diameter 
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.0025  to  .055  thickness 
.002  to  5  inches  wide 
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Write  for  illustrated  folder. 
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HAVE  A  CONSTANT  CONTACT  RESISTANCE  OF 

ONLY  1  or  2  MILLIOHMS! 


These  high  quality  switches 
with  up  to  24  contacts  were 
specifically  developed  to  meet 
the  need  for  rugged  precision 
instrument  switches  that  hove 
longer  operating  life  and 
are  economical  components 
in  competitively  priced 
electronic  instruments 
and  military  equipment. 
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Ing  Conductance  and  Capacitance  at  Radio 
Frequencies,  by  W.  C.  Freeman,  Jr. 

A  Mean-Square  Vacuum-Tube  Volt¬ 
meter.  by  Ij.  a.  Rosenthal  and  G.  M. 
Badoyannts. 

A  New  Technique  for  the  Evaluation  o1 
Leakagre  and  Radiation  from  Signal  Gen¬ 
erators.  by  W.  A.  Stlrrat. 

A  Wlde-Band  Sweep  Generator,  by  F.  P 
Blecher. 

TELEVISION  I— GENERAL  A 

Gamma-Correction  In  Constant-Lumi¬ 
nance  Color-Television  Systems.  by 
S.  Applebaum. 

The  Specification  and  Correction  for 
Nonlinearity  of  Cathode-Ray  Tubes,  by 
R.  C.  Moore. 

AFC-CIrcuit  Analysis  and  Design,  by 

G.  D.  Doland. 

Frame  Synchronisation  for  Color  Tele¬ 
vision.  by  D.  Richman. 

CIRCUITS  I 

.Network  Alignment  Technique,  by  J.  G 
Linvlll. 

Network  Analysis  by  a  new  Semi-Auto¬ 
matic  Computer,  by  R.  L.  Bright  and  G.  H 
Royer. 

Network  .Analysis  by  Two  New  Com¬ 
puters.  by  n.  Herr. 

Network  Resimnse  Characteristics  Usins 
the  Complex  Plane  Scanner,  by  J.  R 
Ragazzlnl  and  G.  Reynolds. 

Resonance  Characteristics  by  Conformal 
Mapping,  by  P.  M.  Honnell  and  R.  E 
Horn. 

LNFOR.MATION  THEORY  II— NOISE 
STATISTICS  AND  SIGNAL  DETECTION 

Discussion  of  a  Method  of  Expanding 
.Noise  Autocorrelation  Function  in  a  Power 
Series,  by  F.  W.  Lehan. 

A  Proposal  for  the  Determination  of 
Coherence  in  a  Signal  Field,  by  B.  .s 
Melton  and  P.  R.  Karr. 

The  Response  of  Linear  Systems  to 
Random  Noise,  by  B.  Gold. 

Optimum  Methods  of  Noise  Elimination, 
by  C.  N.  Klahr. 

Optimum  Techniques  for  Detecting 
Pulse  Signals  In  Noise,  by  D.  L.  Drukey 

MICROWAVES  I— WAVEGUIDES  A 

Microwave  Wiring,  by  D.  D.  Grieg  and 

H.  Englemann. 

Simplified  Theory  of  TEM  PropiMtInn 
.Along  Conductor-Ground-PIane  Trans- 
inisslnn  Systems,  by  F.  A.ssadourian  and 
E.  Rlmai. 

Microwave  Components  for  Conductor- 
Ground-Plane  Transmission  Systems,  by 
.1.  A.  Kostriza. 

Method  for  Open  Waveguide  Standing- 
Wave  Measurements,  by  S.  W.  Attwoo<l 
and  G.  Gouhau. 

New  Gulded-Wave  Techniques  for  the 
Millimeter  Wavelength  Range,  by  A.  G. 


NOW...9000  records  m 
per  minute!  1 

IwtlbtlltNEW  POTTER  llijll$p«u( 

TELEDELTOS 

RECORDER 


IMMEDIATELY  VISIBLE 
INSTANTANEOUS 
PERMANENT 
DIGITAL 


Designed  to  record  mea¬ 
surements  obtained  on 
Potter  Electronic  coun¬ 
ters.  scalers,  chrono¬ 
graphs  and  frequency¬ 
time  counters. 


The  Potter  Instrument  Co. 
High  Speed  Teledeltos 
Recorder  provides  a 
permanent  recording  oi 
digital  information  at 
rates  up  to  150  six-digit 
answers  per  second.  The 
measurements  are  trans¬ 
ferred  to  electrically  sen¬ 
sitive  paper  using  four 
stylii  for  each  digit  ar¬ 
ranged  in  the  famous 
Potter  (1 -2-4-8)  read-out. 
The  records  are  indexed 
intermittently  and  con¬ 
trolled  by  the  events 
being  measured. 

Write  for  information  on 
specific  applications  to 
Dept.  6J. 


Symposium:  TELEVISION 
BROADCASTING:  AUDIO  AND  VIDEO 
SYSTEMS 

Fixed  and  Mobile  Tv  Ll^btina-  by 
K.  Florentine. 

The  Tran.^lent  Reaponfie  of  Tv  TraiiH- 
mltter-Recelver-Syslem^  by  J.  Ruaton. 

Measurement  of  Tv  Field  Intensitiee  by 
Helicopter,  by  J.  Preston. 

A  Hlph-Power  Uhf  Klystron  for  Tv 
Service,  by  J,  J.  Woemer. 

An  Ultra-Hig:h-FVequency  Television 
Transmitter,  by  E.  G.  McCall  an<l  P.  T. 
Tissot. 


POTTER  RECORDING 
COUNTER  CHRONOGRAPH 


Measures  time 
intervals  up 

in 

of  2.5  microsec- 
ends.  (Higher 
resolutions  are 
also  available.) 

Applicable  to  projectile  velocity  mea¬ 
surements,  frequency  measurements, 
I  geophysical  measurements,  teleme¬ 
tering  and  wherever  micro-second 
^  timing  is  required. 


Tuviiilu.:t  .Aft.raooB.  Marrli  4 
IN.STRUMKNTATION  II— 

ELECTRONIC  MEASUREMENTS  A 

Meaaurement  of  Imp«dance  and  Admit- 
lanc«,  by  B.  Salzberg  and  J.  W.  Marini. 

Accurate  RF  Mlcrovolta,  by  M.  C.  Selby. 

Automatic  Switching  Applied  to  Inter¬ 
electrode  Capacitance  Meaaurements.  by 
R.  E.  Graham. 

Meaaurementa  of  Millimeter  Radiation 
with  the  Pneumatic  Heat  Detector,  by 
H.  Thelseing,  H.  J.  Merrill,  and  J.  M. 
.McCue. 

Automatic  Smith-Chart  Impedance  Plot¬ 
ter.  by  K.  S.  Packard. 

TELEVISION  II— COLOR 

Requisite  Color  Bandwidth  for  Simul¬ 
taneous  Color-Television  Systems,  by 
K.  Mcliwain. 

i''olortmetrlc  Electronics,  by  F  J. 
Bingley. 

The  Generation  of  Compatible  Color 
Signals  for  Research  and  Field  Testing,  by 
.1.  Fisher. 

A  Universal  Scanner  for  Color  Tele- 
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How  Hot  is  Youf  Application! 


CAPACITORS 

Can  ilteet  it! 


VITREOUS  DIELECTRIC  -  MONOLITHIC  STRUCTURE 

V  *  LIquid-Alr-to-Liqoid-Tin 

Temperature  Range 
*  Impervious  to 

Atmospheric  Conditions 

^  Absolute  Retrace 
*  Miniature  Size 

♦  TradtmarH  ★  LoW  LoSS 

^  iMrnppnDATcn  ROY  I  •  F 


INCORPORATED  BOX  544  L  •  BRIDGEPORT  •  CONN. 


Revolutionary 

OIL  DIFFUSION 
PUMPS 


ASSEMBLIES 


Consult  INDUSTRIAL  ior  all  your  requirsments.  Our  reprsaen- 
totlTS  in  your  area  will  be  glad  to  assist  you;  write  or 
phone  ior  information  and  samples. 

Phone:  ORegoti  7-1881 


Aiitemetie  On-OH  Control  For 
Remote  Operation  Of  Auxiliary 
tloeirieol  Cirtuitt 

Tk«  Vm-D-X  Ttwrnwl  Svitck  is  tk«  idMl  (kc- 
tricel  coatrol  for  outomaficolly  opeoine  and 
closine  auxiliary  circuits  tfcat  operate  in  rela¬ 
tion  to  e  primory  circuit.  Wken  Ike  current 
flows  tkrougk  tke  keoter  element,  tfce  control 
circuit  contacts  are  closed  in  tke  same  manner 
as  an  electro-mosnetic  relay.  Reliablo  switeking 
functions  am  assured  nitkout  manual  aid.  Ac¬ 
celerated  life  tests  skew  5  years  of  operation 
without  failure.  Small  and  compoct  in  sixe,  I" 
X  2-lrii'*;  easy  to  install,  only  one  bole 
monntins;  fast  self  ra-cyding;  odiastaMe  for 
precision  setting;  pure  silyer-to-sihrer  contact; 
noiseless;  mechanical  stability,  no  springs; 
maximum  controlled  load,  SO  watts;  actuating 
load  minimum,  100  watts  at  117  r.;  actuating 
load  maximum,  SOO  watts  at  117  v.  For  detailed 
information  and  prices  write 


•  SOCKIIS  •  TIKMIIIU  STRIPS 

•  WIRED  ISSEMBIIES  •  BIMIIIE  STAMPIBES 


INDUSTRIAL  HARDWARE  Mfg.  Co..  Inc. 


THE  LaPOINTE  PLASCOMOLD  CORPORATION  ■■  109  PRINCE  STREET  •  NEW  YORK  12,  N.  Y 

Windsor  Locks,  Conn.  Ml  « 


Reduce  Costs — Increase  Pro¬ 
duction,  by  specifying  IN¬ 
DUSTRIAL  Terminal  Board 
Assemblies.  Our  large  facil¬ 
ities  ossiue  you  of  prompt 
deliveries  to  meet  military 
production  schedules. 


A  complalaly  now  Uaa  oi  iroctioiiat- 
Ing  and  mlnlatura  pumpa.  Idool  ior 
tuba  and  otkat  hlqli  wacniun  applica- 
Itona. 


ON  DISPLAY 
BOOTH  #453 
IRE  SHOW 


OPTICAL 

FILM  ENGINEERINS  CO 


273S  Nortli  Siatli  S» 
Ptiiladalpliio  33,  Po. 
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W£  DON'T  HAVE  EVERYTHING 


CONOENSERi 


WESTERN 


I.  R.  E.  CONVENTIONEERS 


(COAtiRUtd) 


NEWS  FROM  THE  FIELD 


Lakellhoo<i  Basis,  by  T.  O.  Slatteir 

Optimum  Linear  Shaping  and  Filtering 
Networks,  by  R.  S.  Berkowlt*. 

A  Generalised  Theory  of  Filtering  and 
Multiplexing,  by  L.  A.  Zadeh  and  K.  S 
Miller. 

Filter  Transfer-Function  Synthesis,  by 
G.  L.  Matthael. 

Filters  of  Maximum  Bandwidth -Impe¬ 
dance-Ratio  Product,  by  T.  J.  O’Donnell 
and  E.  M.  Williams. 

A  Band-Pass  Filter  Using  Simulated 
Transmission- Line  Elements,  by  A.  D. 
Frost  and  C.  R.  Mlnglns. 

MEDICAL  ELECTRON'B’S 

New  Electronic  Te«'hnlques  for  Spectro¬ 
photometry.  by  C.  C.  Yang. 

Application  of  Microwaves  in  Physical 
Medicine,  by  J.  F.  Herrick. 

I>eslgn  Problems  in  the  Absolute  Oxi¬ 
meter,  by  R.  H.  Taplln. 

Television  Microscopy  in  the  Ultraviolet, 
by  V*.  K.  Zworykin,  L.  E.  Fb>ry,  and  R.  E 
Shrader. 

Recording  Multl-Axiai  Projeotlon  of 
Vectorcardiograms;  the  Axostat.  by  B.  P. 
McKay,  W.  E.  Romans.  D.  A.  Brtxly,  and 
R  C.  Little. 

Continuous  Integrating  Counting-Rate 
System  for  Radioactivity,  by  M.  Berman 
and  S.  Vaclroa. 

MICROWAVES  II— WAVEGUIDES  B 

Nonuniform  Transmission  Lines,  by 
J.  G.  Gurley. 

The  Optimum  Piston  Position  for 
Coaxial-to-Wavegulde  Transducers,  by 
W.  W.  Mumford. 

Broad- Band  Ridged  and  Flatmlde  Com¬ 
ponents  10-40  kmc/sec,  by  3.  Hopfer. 

Step-Twist  Wave^ide  Components,  by 
H.  Schw'iebert  and  R.  A.  Wheeler. 

Waveguide  Matching  Technique,  by 
W.  C.  Jakes.  Jr. 

Symposium:  TV  STATION 
CONSTRUCTION  AND  THEATER 
CONVERStON 

The  New  \\X>R-TV  Studio  and  Trans¬ 
mitter  Building  at  €0th  ^reet  and  Co¬ 
lumbus  Ave.,  New  York  RRty.  by  J.  R. 
Poppele. 

New  Building  and  Technical  Facilities 
at  WCAU-TV,  Phriadelphla,  by  J.  I.«ltch. 

The  WFAA-TV  Plant.  Dallas.  Texas,  by 
C.  K  Dodd. 

Theater  TV  Oonverslona. 

NBC  Program,  by  A.  Walsh. 

CBS  Program,  by  A.  B.  Chamberlain. 

ABC  Program,  by  J.  M.  Middlebrooks. 


When  all  the  shoutint  and  hoopla  are  Ml  1 

over,  we’ll  all  remember  the  truth  of 

the  old  sayin{:  “Jack  of  all  trades, 

master  o’  none!”  Nobody  can  have,  or 

know,  all  about  everythin{.  But  a  real 

specialist  can  have,  and  know,  about 

some  things.  We’re  real  specialists. 

JUid  this  is  why:  ^ 

Restricting  our  efforts  to  the  distribution  of  a 
selected  group  of  electronic  components,  we’ve 
come  to  know  those  components  thoroughly;  and 
to  carry  a  stock  as  complete  as  it  can  be  made. 
Experts?  You  bet! 

JUid  that’s  why  we  can  deliver  all-the-way  on  the 
know-how,  stock,  and  service  that  have  earned  us 
our  reputation. 

Recommendations?  Suggestions?  Just  ask  us!  We’U 
talk  skop  around  the  clock.  With  a  stock  large 
enough  to  offer  you  complete  selectivity,  and  on- 
the-spot  delivery,  we’re  just  waiting  to  show  yon 
the  best  doggoned  electronic  components  at  the 
lowest  doggoned  prices  you  ever  paid! 

•  DISTRIBUTORS  FOR 

Imum*  MI|  C,  •  (wIih)  EIkIch,  Iw.  •  El«- 
II*  PiMiuM  ritViKti.  Ik.  •  F.4w,l  I>l»,>.«i  t 
lodit  Ctp.  •  N.Iim  Itdi,  1  El«li«>kt  (•.  •  la- 
wlia*  (,i,.  ,1  (IU|  •  Elwlnaki 

U.,  Ik.  •  lin,llaM.  Ik.  •  Hmllw  ElKlik  b. 
•  Sangama-ElMlik  b.  •  Vaikknail.  Ik.  • 
Wiltkam  Nw,l,fii*l  b«,.  •  blba  Ml|.  b.  •  Tn- 
(MUM(l*r  b.,  aii4  •Hmii. 


Ta^day  RweBiag,  Mmrcta  4 

Symposium:  PRESENT  STATUS  OF 
NTSC  COLOR-TELEVISION  STAND¬ 
ARDS 

A  panel  of  leading  ooler-televUlon  en¬ 
gineers  will  discuss  the  most  recent  work 
of  NTSC  panels  toward  the  preparation 
of  standards  for  the  NT^  color-television 
system.  The  discussion  will  include  any 
available  resulta  of  the  Held  tests  currently 
being  conducted  under  such  standards. 

Wednesday  Mernlng,  Mareh  5 
INSTRUMENTATION  HI- 

ELECTRONIC  MEASUREMENTS  B 

A  Raster-Sweep  Oscillograph  for  Pre¬ 
cision  Time  Measurements,  by  H.  B.  Steln- 
hauser. 

Precision  Automatic  Time-Measurement 
Equipment,  by  D.  W.  Burbesk  and  W.  E. 
Frady. 

A  Rotating-Beam  Cellometer  System, 
by  R.  H.  Ouenthner  and  L.  W.  Foskett. 

A  Polar-Coordinate  Cathode-Ray  Oscil¬ 
lograph  for  l^ee  with  the  Rotating-Bsam 
Cellometer.  by  M.  T.  Nadir  and  M.  B. 
Kline. 

An  Electronic  Fringe  Interpolator  for  an 
Optical  Interferometer,  by  R.  D.  Huntoon. 

TELEVISION  III— GENERAL  B 

The  Problem  of  Interlace  In  Television 
Receivers,  by  J.  ds  I.<eoa. 

A  Method  of  Evaluating  tbs  Perform¬ 
ance  of  a  Television  Picture  TSibs  and  Its 


Westeni's  new  t9S2  JAN 
CaUltittC.  PlesM  writ!  tn 
ennpany  lettcrtwad,  stat- 
inf  afficial  pasitian. 


4S  VESCY  STREET  NEW  YORK  7.  N.  Y.  *  TEl.  DIgby  9-7777 
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METERING  PUMP 

Pofs  Transformers 


400’> 


PRODUa 

USTINGS 


...in  the 
coming 
(Mid-June) 
electronics 

BUYERS’ 

GUIDE 

them  in 
cmy 
similar 
directory 


ACME  ELECTRIC  CORP. 


313  WATER  STREET  •  CURA,  NEW  YORK 


For  every  electronic  application 
Acme  Electric  con  design  and 
produce  transformers  that  provide 
for  better  performance,  long  life 
service.  Our  experience  in 
miniaturization  and  MIL-T>27 
specifications  may  help  you  solve 
transformer  application  problems. 


lacirixj 

TRANSFORMERS 


FASTER 


F«d*ral  TwIwpKoA*  ond  Rodio  Cor* 
porotion  rwpertt  ii>cr«oft«d  produc¬ 
tion  ond  rwducwd  lots  of  compound 
in  potting  transformorc  by  udng 
tb«  Robinson  Mwtoring  Pump.  Youe 
too,  moy  bonofit  by  invottigoting 
this  now  production  tool. 
SpodRcofiont:  Adopts  to  ony  pro¬ 
duction  toebniquo.  Not  m  gravity 
ditpontor  —  Forcibly  ojoett  hot 
woxos  ond  comontt.  Tbcrmutoti 
coVy  controNod  boot  —  Vorioblo 
with  o  moximum  rotorvoir  tomporoturo  of 
430”F.  Motor  drbron,  dutch  octuotod  — 
2/3  tocond  por  ojoction.  Vorioblo  dio* 
chorgo  —  Ejoction  chongod  in  2  soconds, 
without  tools.  Roducod  unit  costs  —  No 
ikillod  oporotor  roquirod.  Sovos  motoriol 
—  roducos  rojocts.  Wrilo  for  lullotin  No.  2A. 
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MOLDITE 


(CMtilllMO 


Aiwooiated  ComiMnentji,  by  J.  Oreen. 

Chancterlatloa  mnd  Performance  of 
Television  Clamplnc  Circuits,  by  A.  J. 
Baracket. 

Color-Television  Synchronising— Gener¬ 
ator  Circuits,  by  L  Krause,  A.  J.  Baracket. 
and  H.  Dell. 

Printed  Unit  Assemblies  for  Television, 
by  W.  H.  Hannahs  and  N.  Stein. 

CIRCUITS  III 

The  Effective  Bandwidth  of  Video 
Ampllflers.  by  F,  J.  Tischer. 

Transient  Response  of  Cathode  Peaked 
Video  Ampllflers,  by  J.  H.  Mulligan,  Jr. 

Variable  Bandwidth-Ampllfler  Deeign 
for  High  Rate  of  cutoff  and  l<arge  Band¬ 
width  Variations,  by  M.  Dishal. 

Coupling  Circuits  Having  Flat-Ampli¬ 
tude  Characteristics,  by  A.  B.  Macnee 

Oscillator  Systems  Controlled  by  Phaee- 
Detector  Reactance  Tube,  by  J.  C.  Telller 
and  O.  W.  Preston. 

Essential  Insertion  Loss,  by  D.  R. 
Crosby. 


PROPAGATION 

The  Polarisation  of  Vertically  Incident 
Long  Radio  Waves,  by  J.  M.  Kelso,  H.  J. 
Nearhoof,  R.  J.  Nertney,  and  A.  H.  Way- 
nick. 

Radio  Transmission  Beyond  the  Horison 
in  the  40-4,000  Me  Band,  by  K.  Bullington. 

Tropospheric  Propagation  Data  on  Fre¬ 
quencies  Between  29  and  1,047  Me  at 
Distances  Far  Beyond  the  Horison,  by 
O.  R.  Chambers,  J.  H.  Chisholm,  J.  W. 
Herbstrelt,  and  K.  A.  Norton. 

Statistical  Fluctuations  of  Radio  Field 
Strength  Far  beyond  the  Horison,  by 

S.  O.  Rice. 

Some  Considerations  In  the  Use  of 
Highly  Directional  Antennas  on  Sources 
of  Comparable  Angular  Slse  to  the  Ream- 
width.  by  D.  O.  McCoy. 

MICROWAVES  III— 

KILTERS  AND  CIRCUITS 
Further  Transmission  Analysis  of  Hy¬ 
brid  Rings,  by  H.  T.  Budenbom. 

Resonant  Cavity  Band-Pass  Filters — 
Practical  Adustment  to  Predicted  Per¬ 
formance,  by  D.  DeWltt,  M.  Klein,  and 

T.  J.  Potts,  Jr. 

Synthesis  of  Narrow-Band  Direct- 
Coupled  Filters,  by  H.  J.  Riblet. 

On  Hlgh-K  Dielectric  Cavities,  by  H.  M. 
Schlicke. 

A  Dual-Channel  Collnear  Rotary  Joint, 
by  K.  O.  Hartlg. 

Symiwsium;  DIGIT.\L  COMPUTERS  IN 
CONTROL  SYSTEMS 
Digital  Computers  In  Control  Systems, 
by  J.  W.  Forrester. 

Coders,  by  R.  P.  Mork. 

Data  Transmission  Links,  by  P.  Ponte- 
corvo. 

The  Digital  Computer  as  a  Control 
Element,  by  C.  R.  Wleser. 

Display  Elements,  by  B.  S.  Benson. 


Moldite  offers  the  advantages  of  volume  production  com¬ 
bined  with  absolute  precision  . . .  the  sure  results  of  its  special 
formulas  and  advanced  production  techniques  . . .  engineering 
cooperation  on  every  iron  core  application.  Moldite  Iron 
Cores  meet  every  requirement  for  dependability.  They  are 
the  standard  wherever  the  finest  in  electronic  equipment 
is  made. 


MAGNETIC  IRON  CORES  •  FILTER  CORES  •  MOLOED  COIL  FORMS 
THREAOEO  CORES  •  SLEEVE  CORES  •  CUP  CORES 


ANTENNAS  I— GENERAL 

Optimum  Patterns  tor  Arrays  of  Noii- 
isotroplc  Sources,  by  Q.  Sinclair  and  F.  V. 
Cairns. 

A  Geometrical  Method  of  Analysing  the 
Effects  of  Site  Reflections  on  Direction- 
Finding  Systems,  by  G.  A.  Deschamps. 

The  Radiated  Fields  of  Puise-Excited 
Dipoie  Antennas,  by  C.  S.  Roys. 

An  Experimental  Investigation  of  the 
Corner  Reflector  Antenna,  by  E.  F.  Harris. 

An  Omnidirectional  Slot  Antenna  Array, 
by  A.  J.  Hoehn  and  S.  I.  Cohn. 

Symposium:  UHF  RECEIVERS  1 

UHF  Hybrid  Ring  Mixers,  by  W.  K. 
TyminskI  and  A.  E.  Hylas. 

UHF  Tuners,  by  M.  F.  Melvin. 

The  Design  and  Performance  of  a  Com¬ 
pact  UHF  Tuner,  by  H.  F.  Rleth. 

A  UHF-VHF  Turret  Tuner  for  Televi¬ 
sion  Receivers,  by  A.  Cotsworth,  M.  Beler, 
J.  Bell,  and  J.  White. 

An  82-ChanneI  Turret  Tuner,  by  A.  M. 
Scandurra. 

RF  Performance  of  a  New  Uhf  Triode, 
by  H.  W.  H.  Chalberg. 

CIRCUITS  IV 

Dispersion  in  Transmission  Systems,  by 
M.  J.  DlToro. 

Network  Synthesis  tor  Specifled  Tran¬ 
sient  Response,  by  W.  H.  Kautz. 

Transforms  for  Linear  Time-Varying 
Network  Functions,  by  J.  A.  Aseltlne  and 
D.  L.  Trautman. 

Parallel-Tuned  Circuit  Periodically 


S«mplea  promptly 
■obmitted  upon  request 
for  design,  pre-production, 
•nd  test  purposes 

SEND  FOR  CATALOG  110 


1410  Chestnut  Ave.,  Hillside  5,  N,  J. 
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now:  ELECTRO-TECH’S 


OFF'THESHEIF 

SERVICE 


can  save  months 
on  uour  schedule 


WORKSHOP  provides  a  com¬ 
plete  line  of  solderless  coble 
fittings  for  RG-59/U,  RG-ll  U 
and  RG-8  '  U  coaxial  cables— all 
in  current  production  and  avail¬ 
able  in  large  quantities.  Pic¬ 
tured  above  is  the  W-50  male 
cable  connector,  silver  plated 
and  specially  slotted  to  with¬ 
stand  strain.  Write  for  catalog 
and  complete  specifications. 


Regardless  of  the  intricacies 
of  an  application,  you  can 
depend  on  prompt  and  thor¬ 
ough  evaluation  by  exper¬ 
ienced  engineers  of  — 

The  A.  W.  Haydon  Company 


DU  MONT  TELEVISION 


Senior^  Intermediate,  ond  Junior 


Interesting  Coreer  Opportunities  in 
Design,  Development,  and  Reseorch 


UUra-Hleh  Frequency  work.  Radar  Sye- 
terns,  transmitting  equipment,  electronlo 
lastrumenia  and  cathode-ray  tubes. 
Openings  also  for  men  experienced  In  puls¬ 
ing.  sweep,  sync,  multi-vibrator.  Video 
Circuits.  RP  circuits,  and  IF  systema 


DU  MONT 

Piontrr  ia  Television  end  Klrrtrtmics 

offers  to  qualified  men  high  starting  sal- 
ariea  defense  and  peace-time  job  perman¬ 
ency.  excellent  advancement  possibllltlea. 
regular  merit  reviews,  and  interesting 
work  assignmenta 

Moving  costs  may  be  assumed  by  the 
Company  for  successful  applicanta  It 
possible,  interviews  will  be  arranged  In 
your  city. 


S^nd  comp/ete  information  to 


From  problem  staicmefic 
through  quantity  production, 
the  specialized  know-how  of 
The  A.  W.  Haydoo  Company 
is  devoted  to  expeditiously 
fulfilling  your  requirements. 


ALLEN  B.  DUMONT 
LABORATORIES,  INC 


M  P  A  N  Y 


Mr.  Goergo  Kayo,  Dopt.  {-3 
35  Market  Stroot 
East  Potorsen,  Now  Jersoy 


til  NOtTH  IlM  STRUT 
WATIISUtT  30.  CONNiCTICUT 
littfi  lit  ■l•illtl•'l  il  lintiitil  Iniiilnicis 


No  need  to  hold  up  pro¬ 
duction  for  lack  of  a 
meter,  controller  or  other 
instrument  I  Electro- 
Tech’i  warehouie  it  bulg¬ 
ing  with  panel  meteri, 
tolenoidt,  trsniformera, 
rectifiers,  timers,  counters 
and  every  other  kind  of 
meter  and  control  device. 
P/us— complete  laboratory 
facilities  to  convert,  repair 
and  re-scale  stock  meters 
and  instruments  to  fit 
your  needs. 

•  SIMPSON 

•  WfSTON 

o  STRUTHnS-DVNN 

o  MICRO  swncH 

•  SUPIRIOR  EUCTRIC 

•  OfNtRAL  lUCTRK 

•  WNIIUO 

FRUI  PURCHASINO  OUIDI 
WHI4  todof! 

ELECTRO-TECH 
IQUIPMINT  COMPANY, 

Dsat.  E-}  U  tlissnarO  St., 
Nov  Vstk  11,  N.  V. 

PIwm:  SA  T-410* 

Wirt:  coot  KOI 

TsMyat:  TWX-HYI-lSOt  ^ 
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NIW$  f«OM  THE  EIELO  («•«■••<) 

Switched  to  »  D-C  Source,  by  L-  J.  Ql*- 
ooletto.  _  ^  , 

A  Highly  Accurate  Variable  Time-Delay 
System,  by  T.  P.  Yu 

RC  Time-Delay  Circuit  of  Very  High 
Time  Conetant,  by  R.  G.  Roueh. 


ELECTRON  TUBES  I— 

POWER  AND  GAS  TUBES 
Method  for  Prediction  of  Magnetron 
Characterlstlca  Relating  Frequency  and 
Operating  Anode  Voltage  to  Power  Out¬ 
put.  by  H.  W.  Welch,  Jr. 

A  New  Pulse  Klystron  Amplifier  for 
the  960-1,215  Mo  Region  of  Air  Navigation 
Aids,  by  C.  Veronda. 

I'hf  Power  Tubes,  by  P.  T.  Smith. 
High-Frequency  Performance  of  Elec¬ 
tron  Multipliers,  by  R.  R.  Law,  D.  A. 
Jenny,  and  F.  H.  Norman. 

Actors  Affecting  Life  of  Hydrogen 
Thyratrons,  by  M.  R.  Zlnn. 

RADAR  AND  RADIO  NAVIGATION 
Design  of  Small  Radar  Line-Type  Modu¬ 
lators  with  A-C  Charging  Circuits,  by 

J.  F.  Clayton  and  S.  J.  KmlUtoski.  Jr. 
High-Quality  Picture-Display  Unit,  by 

R  T.  PetruxsrflL 

Analysis  of  an  Automatic  Radar  Range- 
Tracking  System,  by  E  F.  Grant. 

The  Wind-Finding  Radar  System,  by 
A.  D.  Ehnurlan. 

Power  Requirements  for  Long-Rann, 
Narrow-Band  Navigation  Systems  In  the 
Low-Frequency  Bands,  In  N.  Marrhand, 

A.  Jacobs  and  D.  Cawood. 

Symposium :  MAGNETIC-CORE 
MEMORY  DEVICES  FOR  DIGITAL 
COMPUTERS 

An  Analysis  of  Magnetic  Delay  Une 
Operation,  by  E.  A.  Sands. 

Deelxn  of  a  High-Speed  Shift  Register 
Using  Magnetic  Binaries,  by  M.  Fishman. 
Magnetic-Core  Matrix  Switches,  by 

K.  H.  Olsen. 

Static  Magnetic  Matrix  Memory  and 
Switching  Circuits,  by  J.  Rajchman. 

The  Ferro-Resonant  Fllpflop,  by  C.  L. 
Isborn. 

Thursday  Morning,  Marrh  6 
ANTENNAS  II— MICROWAVES  A 
Gain  of  Electromagnetic  Homs,  by  E.  H. 
Braun. 

A  Rapid-Scan,  Circularly  Symmetrical 
Pillbox  Antenna,  by  W.  Rotman. 

Method  for  Side  Lobe  Reduction,  by 
C.  J.  Sletten. 

Tolerances  on  Paraboloidal  Reflectors, 
by  J.  Ruse. 

Design  of  Dielectric  Walls  for  Optimum 
Transmission,  by  R.  M.  Redheffer  and 

B.  Galvin 

Symposium:  UHF  RECEIVERS  II 
Practical  Tv  Antennas  for  Uhf  Recep¬ 
tion,  by  E.  O.  Johnson. 

Amplifiers  for  Uhf  Distribution  Systems, 
by  T.  Murakami. 

Comparison  of  Present-Day  Uhf  and 
Vbf  Television  Receivers,  by  R.  A.  Varone. 

Round-Table  Discussion:  Illative  As¬ 
pects  of  the  Various  Methods  of  Uhf  Tun¬ 
ing —  Introductory  Remarks  —  W.  B. 
Whalley  ;  Moderator — L  Winner. 

FEEDBACK  CONTROL 
Stability  Tlieorema  for  FeedbacK  • 
terns,  by  J.  F.  Koenig. 

Stabilisation  of  Nonlinear  Feedback 
Control  Systems,  by  R.  L  Cosgrlff. 

Rate-Limited  Control  System  Noise,  by 
L  H.  Van  Horn  and  R.  G.  Wilson. 

Experimental  Studies  for  Servomechan¬ 
isms.  by  A.  V.  Cohee. 

AFC  System  Analysis  by  Electrome¬ 
chanical  Analogue,  by  D.  Leed. 


This  is  o  pen  of  a  Varrplotter  plotting  board. 
Function:  Plots  D  C.  voltages  x  vs.  y  or  x,  vs.  y, 
and  Xj  vs.  y,. 

Surface;  Thirty  inch  square  platting  surface. 
Accuracy:  .05%  static.  .1%  dynamic. 
Information:  Contact  Electronic  Associates,  Inc. 
Long  Branch,  N.  J. 


ELECTRON  TUBES  II— UHF,  SMALL 
TUBES 

A  High-Gain  Klystron  Amplifier  fop  Re¬ 
lay  Systems,  by  G  Bernstein. 

F-m  Distortion  In  Reflex  Klystrons,  by 
T.  Moreno  and  R.  L.  Jepsen. 

The  Measurement  of  Cathode  Interface 
Impedance,  by  H.  B.  Frost. 

Uhf  Amplifier  Tube  for  Television  Tun¬ 
ers,  by  C.  E.  Horton  and  H.  Hsu. 

Microwave  Conversion  and  Detection 
Employing  Electron  Tubes,  bv  A.  Bron- 
well.  J.  May.  and  C.  Nitx. 

Symposium:  THE  INTEGRATION  OF 

ELBCTRONIC  EQUIPMENT  WITH 
AIRFRAME  DESIGN 

The  Integration  of  Electronic  Equipment 
with  Airframe  Design,  by  A.  F.  Coombs 
and  C.  W.  Dix. 

The  Unique  Airplane  Environment  Ef- 
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Exclusives 
in  the 
coming 
{Mid-June) 
electronics 

BUYERS’ 

GUIDE 

include: 


•  a  cumulative  editorial 
index  to  ELECTRONICS, 
1940-1949  inclusive 

•  extensive  trade  name 
listings 

•  geographical  listings 


of  distributors 


simple  telephone  book 
type  product  listings 


educational 
^  magnetic  amplifier 


Permits  study  of 
all  three  hesic  sief  le 
phase  self'seterethif 
circoHs 


#  For  Induitriol  loboroforict  —  Schools, 
e  Con  octuolly  bo  usod  in  oporoting  controls  circuits, 
e  Civos  d-c  or  o-c  output ...  usos  d-c  or  o-c  control  powor. 

Dosignod  by  Vickors  Eloctric  Division  to  holp  industrial  porsonnol 
and  studonts  obtain  o  widor  knowlodgo  of  tho  choroctoristics 
and  opplkotions  of  high-porformonco  solf-soturating  mognotic 
omplifiart. 

Comploto  with  AAognotic  AmplHior  loborotory  Manuals  and 
Mognotic  AmplHior  Dosign  Handbooks. 

Writo  For  litoraturo  and  prico. 

VICKERf  ELECTRIC  DIVISION 

ItOI  lOCUST  STIEET  •  ST.  lOUIt  S,  MISSOURI 


PHALD 


"Current’s  Favorite  Conductor” 

■  ^  Provides  Versatile  Quality  for  Mobile  Communication! 

Year  after  year,  hundreds  of  thousands  of  feet  df 
shielded  connecting  cables  bearing  the  famous 
"Current's  Favorite  Conductor"  trademark,  find 
their  way  into  the  nation's  best  mobile  radio  and 
telephone  communication  systems. 

Phalo  builds  shielded  cables  that  are  as  versatile 
as  the  systems  they  connect  .  .  .  whofever  the  pur¬ 
pose,  you  couldn't  find  o  better  quality  answer. 
Next  time  specifications  call  for  shielded  communi¬ 
cation  cable,  call  for  PHALO  ond  be  certain! 


Broidvd  Ammbly 


\ 


(continiMd) 


NCWS  FROM  THE  FIELD 


feet  on  Electronic  Equipment,  by  D.  T. 
(ieUer. 

Electronic  Part*  for  Airborne  Require¬ 
ments.  by  F.  E.  Wenger. 

Heat  Dissipation  from  Alrbornt-  Elec¬ 
tronic  Equipment,  by  L*.  Possner. 


DIGITAL  (X)MPUTERS 
The  CADAC.  by  W.  E.  Dobbins. 
Analysis  of  Control  Systems  Involving 
Distal  Computers,  by  W.  K.  Linvlll. 

Frequency  Analysis  of  Digital  Comput¬ 
ers  Used  In  Control  Systems,  by  J.  M. 
Salzer. 

A  Very  Rapid  Access  Memory  Using 
Diodes  and  Capacitors,  by  A.  W.  Holt. 
The  Charactron,  J.  T.  McNaney. 


Thursday  Afternoos,  March  6 


ANTENNA.S  III— MICROWAVES  B 

A  Microwave  Luneberg  Lens,  by 
G.  D.  M.  Peeler,  D.  H.  Archer,  and  K.  S. 
Kelleher. 

Radiation  from  Metal-Loaded  Wave¬ 
guides  Terminated  In  a  Ground  Plane,  by 
R.  E.  Webster  and  M.  H.  Cohen. 

Mutual  Coupling  between  Slot  Radia¬ 
tors,  by  M.  J.  Ehrlich,  C.  W.  Curtis,  and 
R.  G.  Fawcett. 

Off-.\xis  Characteristics  of  Paraboloids 
and  Spheres,  by  K.  S.  Kelleher. 

A  Broad-Band  Axially  Synunetrlo  Ver¬ 
tex  Feed,  by  F.  L  Hennessey. 


RADIO  COMMUNICATION  SYSTEMS 

A  Radio-Relay  System  Bmploylng  a 
4.000-Mc  Three-Cavity  Klystron  Ampli¬ 
fier,  by  J.  J.  I^nehan. 

An  Fm  Microwave  Radio  Relay,  by 
R.  E.  I.*acy  and  C.  E.  Sharp. 

Nonsynchronous  Pulse  Multiplex  Sys¬ 
tem  with  Random  Sampling,  by  J.  R. 
Pierce  and  A.  L.  Hopper. 

Exalted-Carrier  and  Single-Sideband 
Diversity  Receivers,  by  M.  O.  Crosby. 

Counter  Circuit  for  a  Broad-Band  Multi- 

§lex  Receiver,  by  A.  R.  Vallarlno.  H.  A. 
now  and  C.  Qreenwald. 


CIRCUITS  V 

Analysis  of  Measurements  on  Magnetic 
Ferrites,  by  C.  D.  Owens. 

Magnetic  Amplifier  Performance  Analy¬ 
sis.  by  D.  Lebefl  and  B.  Bussell 

Barium  Titanate  Properties,  by  A.  I. 
Dranetz. 

A  Ferroelectric  Amplifier,  by  H.  Urko- 
witz. 

Germanium  Diode  Transient  Response, 
by  J.  H.  Wright. 

Germanium  Diode  Testing  Program,  by 
D.  J.  Crawford  and  H.  P.  Heath. 

Analysis  of  Crystal  Diodes  in  the  Milli¬ 
volt  Region,  by  W.  B  Whalley,  N.  P. 
Salz,  and  C.  Masucci. 


ELECTRON  Tl^BES  III— 
CATHODE-RAY  TUBES 
The  Anatomy  of  Contrast  Range  In 
Cathode-Ray  Tubes,  by  J.  H.  Haines  and 
R.  E.  Mueller. 

The  Selfocus  Picture  Tube,  by  A.  Y. 
Bentley,  K.  A.  Hoagland,  and  H.  W. 
Grossbohlln. 

A  New  High-Speed  Cathode-Ray  Tube, 
by  H.  J.  Peake  and  R.  W.  Rochelle. 

The  Deflectron — A  New  System  for 
Electrostatic  Deflection,  by  K.  ^hlesinger. 

Field  Plotting  as  a  Tool  In  Deflection- 
Yoke  Design,  by  E.  Slemlnskl. 


Symposium:  WHAT’S  NEW  IN  MOBILE 
RADIO 

Mobile  Radio  Problems  Resulting  from 
New  Techniques,  by  E.  L.  White. 

Application  of  Voice-Frequency  Tone 
Slgmalllng  to  Mobile  Radio  Systems,  by 
C.  L  Roualt. 

Dispatcher’s  WaysIde-to-Train  Radio- 
Control  System,  by  S.  D.  Burton. 

New  Developments  In  Army  Mobile 
Communication  Equipment,  by  J.  H. 
Durrer. 


Symposium:  RELIABILITY  OF 
MILITARY  ELECTRONIC  EQUIPMENT 

Discussion  of  the  Complexity  and  Unre¬ 
liability  of  Military  Equipment  and  the 
Need  for  Slnmllfloatlon  and  Increased 
Life,  by  A.  S.  Brown. 

Maintenance  Minimization  In  Large 
Electronic  Systems,  by  W.  D.  McOulgan. 

The  Reliability  Pt^blems  in  Missile 
Development,  by  A.  C.  Packard  and 
R.  Weller. 

Application  Engineering  for  Improved 
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Pickerint  engmeerine  service  is  aveilible 
tor  special  applications  wbere  Pickerini 
standard  Solenoids  do  not  apply 


For  SURE  Government 
Specification  Jobs  .  .  .  CHOOSE 

DANDUX  CANVAS  & 
LEATHER  PRODUCTS 


Here  at  Cofo-CoH 


TOOL  ROLLS 
BAGS  &  CASES 
BG  BAGS 
CW  BAGS 
RADIO  EQUIPMENT 
ELECTRONIC  EQUIPMENT 
RADAR  EQUIPMENT 


rartiftlly 

b*Min-tyM  t»u  ...  bobbin  type  coils  are  prtHlucea  in  mass  produaion 

quantities  .  .  .  yet  with  craftsman-like  precision  ...  to  rigid  specifications. 
In  this  battery  of  Bobbin  Winders  notice  that  each  machine  winds  three  coils 
simultaneously.  The  winding  speed  is  timed  so  that  two  coils  are  winding  at 
all  times  while  the  operator  resets  the  third.  Such  modem  production  facili¬ 
ties,  plus  3S  years  of  experience,  combine  to  make  Goto  Coils  the  first  choice 
for  engineer^  coils.  Coto-Coil  Company,  67  Pavilion  Avenue,  Providence 
5,  R.  1. 


Coto  Coils 


C.  R.  DANIELS,  INC. 

75  West  St.,  NEW  YORK  6,  N.  Y. 
549  W.  Randolph  St.,  Chicago  6,  III. 


THE  LATEST  IN 
VARIABLE  FREQUENCY 
BLOWERS  WITH  FLAT 
SPEED  TORQUE  CURVES 


Ruqqodly  constnactod  durabl«  motors 
(procisimy  dosiqnod  for  400  cyclot 
M  eycloo  ~  Tariabl#  froquoocy)  opor- 
atinq  dopondobly  ia  oquI^OMnl  roquir- 
iaq  tpocialisod  porformoaco.  oro  boiaq 
produeod  with  tuportor  oocurocy 
throuqh  tho  od^emcod  idooi  of  our  do- 
■iqaiaq  oaqiaooro. 

Cxporimoatol  productioa,  mod#  pooai- 
blo  throuqh  floxiblo  oaqiaooriaq  oxpori- 
OBCo  plus  oxporioBCod  producMa.  has 
rosultod  ia  productioa  dosiqas  that  la- 
clud#  motors  for  foa  oad  blowor  duty 
os  woll  as  powor  aad  driTO  motors; 
thoso  will  bo  mado  oxclusivoly  for  tho 
•loctroaic  iadustrios  supplyiaq  oquip- 
moat  for  atilitary  oppUoirtioas. 

Ours  is  oa  oxporioacod  orqoatsatioa 
with  oaqiaooriaq  atodol  shop  aad  oloc- 
t  r  i  c  a  1  laboratory  for  prototypos  — 
this  mooBS  you  qaia  porooaaol  with 
"kaow-how"  to  soWo  your  spoeial 
motor  aad  A.C.  powor  pr^lomo. 


TYPE  AiSCF'9:  C«>ntrirursl  blower,  viriahle  freQueory 
espsritor  induction  motor  dririDg  LK  xt  blower,  slnole 
pliSse.  self  cooled,  welcht  IM  oz..  2t  Of.  NK^fA.  (free 
sir)  srersge  delivery.  StSO  KPM  sversfe  weed,  115  TOh<4. 
3S0-1000  cyrleM  esn  he  sttpplled  with  CW  and  CCW. 
Thl4  unit  t«)  defined  with  ailioane  insulation  and  Im 
pregnsiloo  and  ia  used  to  cool  s  hlch  power  vacuum  tube 
which  requlrea  a  nisxlmuni  of  air  over  the  entire 

frequency  rante  and  in  particular  o%er  an  altitude  range 
of  aea  level  to  50.000  feet. 

Kxample  above  la  Indicative  of  our  **know-how'‘  design 
abtUtv.  May  we  aid  la  the  aolutioa  of  your  problem? 
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Thtit  potentiometers  are  availabte  in 
a  variety  of  resistance  values 
and  circuits.  For  details  on  these 
and  other  fine  instruments,  write: 


8.  M.  SIANNMI  8  CO.,  MC 

Pasadena  1,  Calif. 


Giannini 


NEWS  FROM  THE  FIELD  (CMtiniwdi 

■electronic  Reliability  in  Guided  Mlwiiee. 
by  \V.  T.  Summerlin. 

Mobile  Army  BroadoaHting 

The  Army’s  mobile  radio  station 
now  being  used  in  Korea  was  de¬ 
scribed  in  Electronics  last  month 
(p  316).  Units  involved,  designed 
for  Psychological  Warfare  Teams, 


were  developed,  as  to  specifications, 
by  the  Signal  Ckirps. 

This  station  was  built  by  Gates 
Radio  Co.  of  Quincy,  Ill.  Other 
major  units  were  procured  from  the 
Hammerlund  Corp.  and  Pan  Adap¬ 
ter  Co.  of  New  York  and  the  Magne- 
cord  Corp.  of  Chicago,  Ill.  The 
project  was  coordinated  by  Coles 
Signal  Laboratory,  Red  Bank.  N.  J. 


CCIR  Codes  for  Reporting  Signals 

Although  FCC  does  not  require  five  or  eight  characteristics  of  the 
their  use,  the  new  international  signal  code.  The  letter  X  shall  be 
SINPO  and  SINPFEMO  signal-  used  instead  of  a  numeral  for  char- 
quality  reporting  codes  are  being  acteristics  not  rated.  Although  the 
published  for  the  convenience  of  code  word  SINPFEMO  is  intended 
communicators,  particularly  those  for  telephony,  either  code  word  may 
handling  international  traffic.  be  used  for  telegraphy  or  telephony 

A  signal  report  shall  consist  of  as  may  be  desired.  The  overall  rat- 
the  code  word  SINPO  or  SINP-  ing  for  telegraphy  shall  be  inter- 
FEMO  followed  by  a  five  or  eight-  preted  according  to  the  table  of 
figure  group  respectively  rating  the  Signal  Quality  Criteria. 


SINPO  Signal  Reporting  Code 


Str«TMtth 


1  >  1 

N  1 

1 

Decntding  effect  of  | 

Interferenee 

(QRM) 

SoiM 

(QRN) 

PropaotioD  | 
diMturMoee 

1 

Exoeiieot  !  Vii 

Good  Slutbt 

Fair  Moderate 

Poor  Severe 

Barriy  audible  Extreme 


NU  '  Vil 

8U||ht  Slight 

Mc^evmte  Moderate 

Severe  Sevwe 

Extreme  Extreme 


SINPFEMO  Signal  Reporting  Code 


Rating 

Scale 

1  S 

1 

1  N 

1  P 

1  F  1  E 

I  M  ;  o 

Signal 

ttrength 

1 

Degrading  effect  of 

'  Modulation  | 

Ioter> 

ferenet* 

(GRM) 

N’oiae 

(QRX) 

1  Propa¬ 
gation 
diaturb- 
ance 

Fre-  j 

oueocy 

oi  fading  .  Quality 

OveraU 

Rating 

Depth 

. 

Excellent 

Nil 

NU 

NU 

Nil  ExoeUent 

1 

Maximurii  ,Ezcelleot 

4 

Good 

Slight 

Slight 

Slinht 

Slow  Good 

(rood  Good 

3 

Fair 

Moderate 

Moderate 

Moderate 

'Moderate  Fair 

Fair  Fair 

2 

Poor 

Severe 

Severe 

Severe 

Fut  Poor 

VoQS  or  nU  iPoor 

1 

Barely 

Extreme 

Extreme 

Extreme 

Very  faat  V'ery  pocn*  Continuoualy  lUnueable  1 

audible 

1 

overmodulAtedj 

Signal  Quality  Criteria 


Mechaniaed  Operation 

Morse  Operstion 

5  Flxe^lent  4-chaiinel  Time  Dtviaion  Multiplex 

4  Good  2’cltaonet  Time  Diviaion  Multiplex.  Single  Start-au^ 

Printer 

3  F'air  Marginal.  Sin^e  8tart-aUH>  Printer 

2  Poor  Equivalent  to  ^  wpm  Morae 

1  Unuaable  Poarible  BK’a,  XQ  a  (aervice  inatructiooa).  call  letters 
diatinguiahable 

I^h-Speed  Morse 

100  wpm  Morse 

50  wpm  Morse 

25  wrpra  Morse 

PoMible  BK  s.  XQ's,  eaU 
lettars  diatinguiahable 
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New  G-E  Hermetically-Sealed  Relay 
Protected  from  Breakdowns 


Cuts  Down  on  Relay 
Replacements 

General  Electric’s  new  air¬ 
craft  relay  is  more  highly 
arc-resistant,  has  non-track- 
ing  stack  insulation,  be¬ 
cause  of  a  revolutionary 
technique  for  directly  mold¬ 
ing  contaa  arms  into  a 
polyester  compound. 


t.  *  .i.-;  ' 


Rated  at  28  volts  d.c.,  the  re¬ 
lay  withstands  surges  up  to 
ISOO  volts. 


A  more  powerful  magnet  structure  yields 
a  higher  tip  pressure,  adds  to  the  surety 
of  making  contacts.  And  the  relay  is 
available  for  quick  shipment.  Write  Sec¬ 
tion  730-38  for  Bulletin  GEA-5729. 
Gett'fral  Electric  Co^  Schenectady  5,  N.  Y. 


GENERAL  ELECTRIC 


ELKTIONICS  — Alwck,  1952 


39* 


0 


■for  practical 
solutions  to 
problems  of 


NEW  BOOKS 


Synthesis  of  Electronic  Com¬ 
puting  and  Control  Circuits 

By  the  staff  of  the  Computation 
Laboratory.  Harvard  University 
Press,  Cambridge,  Massachusetts, 
1951,  278  pages,  $8.00. 

This  book,  published  as  Volume 
XXVII  of  the  Annals  of  the  Com¬ 
putation  Laboratory  of  Harvard 
University,  is  a  most  welcome  addi¬ 
tion  to  the  series. 

The  book  deals  entirely  with  digi¬ 
tal  computing  circuits,  considering 
no  analog  devices.  (The  reviewer  is 
using  the  definition  of  digital  com¬ 
puter  published  in  IRE  Proceed¬ 
ings,  March  1951,  page  273.)  The 
control  circuits  mentioned  in  the 
title  are  of  the  type  in  which  all  of 
the  relevant  information  is  handled 
in  digital  form,  rather  than  of  the 
type  associated  with  servomechan¬ 
isms. 

There  are  thirteen  chapters  and 
an  appendix.  The  introduction 
(Chapter  I)  and  the  next  six  chap¬ 
ters  deal  principally  with  methods 
of  deriving  vacuum-tube  circuits  to 
perform  specified  logical  functions, 
or  switching  functions  as  they  are 
properly  called  here. 

Computing  circuits  in  electronic 
!  digital  computers  possess  only  a 
small  number  of  states  of  energiza¬ 
tion.  In  a  binary  computer,  this 
number  is  two,  in  that  a  computing 
circuit  may  only  be  energized  or  not 
energized.  Basically,  a  switching 
'  function  is  an  expression  relating 
the  state  of  energization  of  a  given 
!  point  in  a  computing  circuit  to  the 
states  of  energization  of  a  number 
of  given  points  in  some  other  com¬ 
puting  circuits.  The  sets  of  states 
of  energization  of  these  given 
;  points  are  called  the  variables  of  the 
I  switching  function.  Vacuum-tube 
!  circuits  which  perform  switching 
I  functions  have  been  named 
'  vacuum-tube  operators  (Chapter 
'  II).  With  the  possible  exception  of 
information-storage  units  as  such, 
all  information-handling  parts  of  an 
'  electronic  digital  computer  consist 
I  essentially  of  operators  of  this  kind. 
I  Of  course,  this  remains  true  re- 
:  gardless  of  the  purpose  of  the  in- 
!  formation  handled — ^whether  it  be 
I  computer  control  'information  or 
I  problem  information — and  regard- 
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less  of  whether  this  information  be 
numerical  or  not. 

Switching  functions  of  two  and 
three  variables  are  discussed  in  de¬ 
tail  in  Chapter  III.  A  vacuum-tube 
operator  corresponding  to  each  of 
all  the  possible  switching  functions 
of  these  variables  is  described 
which  is  believed  to  be  minimal 
(containing  a  minimum  number  of 
controi  grids). 

Switching  functions  of  n  vari¬ 
ables  are  treated  in  Chapter  IV  and 
useful  V.T,  operators  are  also  men¬ 
tioned.  Chapter  V  concerns  mini¬ 
mizing  charts,  which  are  ingenious 
graphical  devices  for  the  determi¬ 
nation  of  minimal  V.T.  operators. 
For  small  values  of  x,  this  tech¬ 
nique  is  most  useful.  The  authors 
point  out,  however,  that  the  com¬ 
plexity  of  the  charts  increases  quite 
rapidly  with  increasing  x.  They 
add:  ‘The  manipulation  of  func¬ 
tions  of  large  numbers  of  variables, 
then,  must  await  further  theoreti¬ 
cal  development,  and  probably  the 
construction  of  mechanical  aids.” 

Chapter  VI  deals  with  pyramids 
and  rectangles,  circuits  which  prod¬ 
uce  2"  outputs  from  n  inputs.  Chap¬ 
ter  VII  treats  multiple  output  cir¬ 
cuits,  outlining  a  number  of 
helpful  techniques. 

With  the  exception  of  Chapter 

IX,  which  concerns  time  variables, 
and  Chapter  XI,  which  presents  an 
interesting  discussion  of  coding  sys¬ 
tems,  the  remainder  of  the  book 
consists  of  an  extensive  treatment 
of  the  major  computing  components 
of  digital  computers.  Triggers, 
rings  and  digit  counters  are  dis¬ 
cussed  in  Chapter  VIII,  rectifiers 
and  associated  circuits  in  Chapter 

X,  while  Chapters  XII  and  XIII 
deal  effectively  with  adders,  accu¬ 
mulators  and  multipHers. 

The  Appendix  contains  a  discus¬ 
sion  and  tabulation  of  the  switching 
functions  of  four  variables.  A  large 
number  of  clear  illustrations  appear 
throughout  the  book,  and  many 
well-chosen  and  instructive  exam¬ 
ples  are  given. 

It  is  interesting  to  note  that 
Boolean  algebra  is  not  explicitly 
used  in  this  book.  Instead,  methods 
involving  only  common  algebra  are 
developed  and  used  for  the  deriva¬ 
tion  of  the  results  presented.  As 
Professor  Aiken  points  eut  in  the 
preface,  this  procedure  has  the  ad- 
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vantage  of  involving  only  familiar 
concepts. 

One  feels,  however,  that  mathe¬ 
maticians  may,  not  unreasonably, 
object  to  this  approach.  Switching 
functions  are  Boolean  polynomials, 
pure  and  simple.  The  exclusive  use 
of  the  postulates  of  common  algebra 
in  the  derivation  of  minimal  forms 
of  these  polynomials  may  be  unduly 
restrictive.  More  work  may  be  in¬ 
volved  and  the  results  less  widely 
applicable.  For  it  should  be  noted 
that,  insofar  as  the  problems  under 
discussion  are  concerned,  the  postu¬ 
lates  of  Boolean  algebra  are  far 
more  general,  and  hence,  more  pow¬ 
erful.  In  Boolean  algebra,  for  ex¬ 
ample,  the  basic  operations  of  union 
and  intersection  are  both  equally 
distributive;  the  duality  laws  per¬ 
mit  the  interchange  of  union  and 
intersection  in  any  valid  expression. 

But,  since  groups  of  transforma¬ 
tions  are  involved,  the  methods  of 
Boolean  algebra  may  ultimately  be 
insufllcient  anyway.  When  it  ap¬ 
pears,  the  derivation  and  proof  of  a 
completely  general  minimal  repre¬ 
sentation  will  probably  require 
broader  techniques,  such,  perhaps, 
as  those  of  lattice  theory.  In  the 
meantime,  Professor  Aiken’s  for¬ 
mulation,  together  with  his  mini¬ 
mizing  charts  (for  they  are  his  own 
contributions),  unquestionably  pro¬ 
duce  results  of  real  engineering  sig¬ 
nificance  and  great  practical  use¬ 
fulness. 

The  general  aspects  of  the  book 
conform  in  all  respects  to  the  high 
standards  of  the  Harvard  Univer¬ 
sity  Press.  The  typography  and 
workmanship  are  excellent.  The 
photo-offset  printing  process  which 
is  used  insures  that  the  number  of 
typographical  errors  be  reduced  to 
a  minimum.  This  reviewer  has  not 
found  any  and  he  does  not  expect 
to  find  any. 

The  material  presented  is  well 
organized  and  clearly  written.  It  is 
felt,  however,  that  an  index  might 
be  helpful.  Further,  the  biblio¬ 
graphical  references  seem  to  be 
somewhat  inadequate.  Claude  E. 
Shannon’s  well-known  work  is  men¬ 
tioned  in  the  preface,  but  it  does 
not  seem  that  an  explicit  reference 
to  his  important  contribution  ap¬ 
pears  anywhere  in  the  book,  (A 
Symbolic  Analysis  of  Relay  and 
Switching  Circuits,  Electrical  En- 
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gineering,  TransELctions  Supple¬ 
ment,  1938,  p  713). 

But  these  are  minor  details.  The 
book  is  highly  recommended.  Engi¬ 
neers  engaged  in  the  development 
of  any  digital  information-handling 
equipment,  whether  strictly  for 
computation  purposes  or  not, 
should  find  it  most  useful.  It  should 
be  useful  also  to  mathematicians 
working  in  abstract  algebra — at 
least  to  those  who  are  interested  in 
learning  what  computer  engineers 
expect  of  them.  The  authors 
should  be  congratulated  for  this  Eid- 
dition  to  an  iilready  long  list  of  solid 
achievements.  —  Robekt  Serreij., 
RCA  Laboratories  Division,  Prince¬ 
ton,  New  Jersey. 
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By  Richard  M.  Bozorth,  TeeknietU 
Staff  Member,  Bell  Telapkon*  Labora¬ 
tories.  D.  Van  Nostrarid,  New  York, 
1961,  968  p,  $17.50. 

In  this,  the  most  complete  work  of 
its  kind  ever  published.  Dr.  Bozorth 
has  presented  to  engineers  and 
physicists  a  most  sorely  needed 
central  clearing  house  for  informa¬ 
tion  on  ferromagnetism  and  ferro¬ 
magnetic  materials.  The  book  is 
not  a  rehash  of  the  principles  of 
electricity  and  magnetism  to  be 
found  in  any  good  textbook  on  the 
theory  of  electromagnetism.  Indeed, 
the  author  touches  upon  such  mat¬ 
ters  only  to  the  extent  that  they 
are  necessary  to  the  complete  ex¬ 
planation  of  present-day  under¬ 
standing  of  the  mechanics  of  ferro¬ 
magnetism.  While  it  is  a  reference 
work  rather  than  a  textbook,  it  will 
be  as  valuable  to  the  student  and 
physicist  as  it  is  to  the  practicing 
engineer  since  the  author  presents 
the  theoretical  and  practical  aspects 
of  his  subject  with  equal  emphasis. 

After  an  introductory  chapter  de¬ 
fining  and  describing  those  funda¬ 
mental  concepts  of  magnetism  that 
are  relevant  to  ferromagnetic 
theory,  the  first  half  of  the  book  is 
devoted  to  the  materials  involved — 
their  history,  their  methods  of 
manufacture,  and  their  physical, 
metallurgical,  mechanical  and  mag¬ 
netic  properties. 

Greatest  emphasis  is  quite  prop¬ 
erly  placed  upon  the  iron,  nickel  and 
cobalt  alloys  and  particularly  upon 
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the  iron-nickel  system  because  of 
the  great  importance  of  all  these 
alloys  in  modern  engineering  work. 
However,  practically  all  alloys,  of 
whatever  composition,  that  were 
ever  detected  to  have  exhibited  fer¬ 
romagnetic  characteristics  have 
been  included  and  described  to  the 
best  of  existing  knowledge.  This 
round-up  of  far-flung  information 
on  flux-carrying  materials  will  be 
of  the  greatest  value  to  the  design 
engineer  working  on  transformers 
or  relays  or  motors  or  permanent 
magnet  assemblies,— or  any  of  the 
thousands  of  other  applications  in¬ 
volving  their  use.  The  serious  re¬ 
search  worker  in  such  materials 
will  find  it  mandatory  to  acquaint 
himself  with  the  work  of  others 
through  the  complete  coverage  of 
such  information  in  this  portion  of 
the  book. 

The  second  half  of  the  book  dis¬ 
cusses  fully  the  modern  theory  of 
ferromagnetism.  The  basic  causes 
of  the  phenomenon  are  presented  in 
terms  of  the  atomic  interactions 
I  which  produce  it.  The  effect  of 
1  Ewing’s  theory,  the  Weiss  theory 
and  quantum  theory  on  modern  do¬ 
main  theory  is  fully  explained  and 
the  theory  itself  is  used  in  the  dis¬ 
cussion  and  explanation  of  such 
age-old  mysteries  as  saturation, 

:  residual  induction,  coercive  force, 
hysteresis,  the  shape  of  the  magne¬ 
tization  curve,  the ,  Barkhausen 
effect,  permeability  and  anisotropy. 
The  theories  of  paramagnetism  and 
i  diamagnetism  are  presented  and  a 
very  large  chapter  is  devoted  to 
the  increasingly  important  subject 
of  magnetostriction.  The  Curie 
Point  of  materials  and  the  energy 
of  magnetization  are  considered  as 
well  as  such  lesser  known  quantities 
as  the  magnetocaloric  effect,  the 
magnetoresistance  effect,  change  of 
magnetization  with  time  and  anti¬ 
ferromagnetism.  A  chapter  on 
permanent  magnets  embraces  a  con¬ 
sideration  of  their  design  as  well  as 
a  detailed  discussion  of  the  metal¬ 
lurgy  and  properties  of  the  numer¬ 
ous  commercially  available  alloys. 
The  book  is  concluded  with  a  pre¬ 
sentation  of  the  methods  of  mag¬ 
netic  measurements. 

A  total  of  825  figures  and  draw¬ 
ings  and  96  tables  serve  to  illustrate 
the  text  and  present  the  reference 
data  in  a  most  convenient  and  un- 
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derstandable  form.  A  meaca  is  pro¬ 
vided  for  the  more  serioua  student 
to  pursue  any  particular  aspect  of 
the  subject  through  a  biblictgraphy 
of  1,777  references,  all  completely 
cross-indexed  to  the  text.  This  is 
probably  the  most  complete  collec¬ 
tion  of  references  to  magnetic  in¬ 
formation  ever  assembled.  A  care¬ 
fully  prepared  subject  and  author 
index  makes  the  location  of  material 
easy. 

Compiled  by  one  of  the  country’s 
most  outstanding  experts  on  mag¬ 
netic  materials,  the  book  is  not  only 
authoritative  and  comprehensive 
but  its  language  is  interesting  and 
understandable  with  mathematics 
maintained  to  a  minimum.  It 
definitely  is  a  must  for  every  engi¬ 
neer  and  company  librarian  engaged 
in  the  electrical  industry. — Earl  M. 
Underhill. 
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Theory  and  Design 
of  Television  Receivers 

By  Sid  Deutsch.  MeGraw-HiU  Book 
Co.,  New  York,  1951,  536  paged,  $6.50. 

This  book  attempts  to  fill  the  need 
for  an  engineering  text  on  the 
theory  and  design  of  television  re¬ 
ceivers.  On  the  whole  it  falls  short 
of  achieving  this  objective.  Its 
most  serious  fault  is  the  not  infre¬ 
quent  distortion  of  established 
principles;  in  many  instances  inac¬ 
curate  statements  are  made  which 
might  be  accepted  as  authoritative 
by  relatively  inexperienced  readers. 
Because  many  of  the  circuits  shown 
are  not  representative  of  commer¬ 
cial  practice,  the  utility  of  the  book 
is  impaired. 

In  choice  of  subject  matter  and 
distribution  of  emphasis  the  book 
leaves  much  to  be  desired.  It  oscil¬ 
lates  in  technical  level  between  (a) 
the  vocational-school  level  as  ex¬ 
emplified  by  beating  an  8-cycle  and 
10-cycle  wave  to  illustrate  the  prin¬ 
ciples  of  frequency  conversion  and 
(b)  a  highly  mathematical  level 
as  exemplified  by  the  use  of  the 
Laplace  transform.  Many  items  of 
importance  are  omitted ;  and  others 
such  as  elementary  geometrical  op¬ 
tics,  which  might  better  have  been 
omitted,  are  treated  in  excessive 
j  detail. 

I  'The  omission  of  bibliographic 
I  references,  in  a  text  which  attempts 
to  meet  the  needs  of  senior  and 
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graduate  engineering  atudenta  as 
well  as  professional  engineers,  is 
difficult  to  justify.  In  this  text  of 
over  500  pages  there  are  some  11 
references,  yet  there  are  many  in¬ 
stances  where  appropriate  easily 
available  references  would  have 
been  invaluable. 

This  book  covers  a  broad  subject 
in  a  rapidly  changing  field  and 
represents  a  difficult  project  for  any 
one  engineer  to  handle  adequately. 
It  is  unfortunate  that  the  several 
sections  of  the  manuscript  were  not 
checked  before  publication  by  engi¬ 
neers  expert  in  their  individual 
specialties. — Jack  Avins,  Industry 
Service  Division,  Radio  Corporation 
of  America 


Industrial  High  Frequency 
Electric  Power 

By  E.  May.  John  Wiley  and  Sons, 
New  York,  1950,  355  pages,  $5.00. 

In  the  350  pages  of  this  book  the 
reader  will  find  a  surprising  amount 
of  useful  information.  Although  the 
title  does  not  mention  induction  or 
dielectric  heating,  this  is  really  the 
subject  with  which  the  book  deals 
in  a  very  comprehensive  and  capable 
manner.  The  book  has  the  great  ad¬ 
vantage  that  the  reader  will  not 
have  to  refer  to  a  lot  of  other  books ; 
it  starts  with  some  50  pages  of  basic 
circuit  theory,  which  gives  an  ex¬ 
cellent  foundation  for  what  follows. 
The  next  110  pages  are  devoted  to 
a  description  of  sources  of  high- 
frequency  power  (where  by  “high” 
is  meant  anything  higher  than  the 
usual  power-line  frequencies). 
Treated  are  arc  and  spark  oscil¬ 
lators,  inverters,  rotating  high-fre¬ 
quency  alternators  and  oscillators 
using  power  tubes;  the  treatment 
is  in  sufficient  detail  to  be  useful 
even  to  the  designer  of  such  equip¬ 
ment. 

The  next  80  pages  are  devoted  to 
the  theory  of  induction  and  dielec¬ 
tric  heating.  The  industrial  engi¬ 
neer  will  find  this  section  particu¬ 
larly  valuable,  because  it  contains 
a  collection  of  a  great  number  of 
formulas  and  graphs  enabling  him 
to  decide  whether  this  type  of  heat¬ 
ing  will  be  suitable  for  a  particular 
application  he  may  have  in  mind. 
Data  on  optimum  frequencies  for 
hardening  or  for  through  heating. 
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•ntefral  tumt.  Precite  reodinft  ore 
mode  from  lorfer  dioi  with  moiimum 
teporotion  of  froduotiont  ond  wide 
onfie  vitibility. 


CONVINIINT.  .  .  delivered  com¬ 
pletely  oitembled  with  diolt  tyn- 
chronited.  Eotily  mounted  in  o  few 
tecondt.  All  diolt  moy  be  locked. 


■  Oie  IQUIPMINT  DIVISION 

THE  GEORtiE  W.  BORG  CORPORATION 

JANISVIILI  •  WISCONSIN 


.  .  . 

to  »  uniform,  high  quality  for 

continuout,  heavy-duty  tarvice. 

I"  tq.  to  I2"*I6''  celli — in 
stacks,  or  tingle  cells  for  cus¬ 
tomer  assembly. 

Write  Ear  lllattratad  f  elder 
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HIllBURN  ELECTRONIC  PRODUCTS,  S5  NASSAU  AVE.,  BROOKLYN  22,  N  Y. 


0-500  VOLTS  D  C  AT 
300  MA  WITH  POSITIVE 
OR  NEGATIVE  GROUND 


ELECTRONIC  MEASUREMENTS  COMPANY 

RED  BANK  •  NEW  JERSEY 


speed  of  heating,  and  power  con* 
sumption  to  be  expected  are  given. 

The  remaining  100  pages  are  de¬ 
voted  to  auxiliary  equipment,  meth¬ 
ods  of  measurements  and  the  de¬ 
scription  of  commercially  available 
induction  and  dielectric  heating 
equipment.  It  should  be  mentioned, 
however,  that  whenever  equipment 
is  described,  the  author  confines 
himself  to  British  apparatus.  Some 
readers  may  consider  this  a  short¬ 
coming,  but  in  view  of  the  great 
amount  of  useful  theoretical  mate¬ 
rial,  this  is  a  small  matter  indeed. 

An  excellent  list  of  references  is 
found  at  the  end  of  the  book. 

The  title  indicates  that  no  in¬ 
formation  will  be  found  on  the  ap¬ 
plication  of  low-frequency  power  to 
induction  heating.  In  recent  years 
60-cycle  power  has  been  used  suc- 
cessfuly  for  the  heating  of  large 
billets,  and  the  addition  of  a  chapter 
on  this  subject  might  have  been 
welcomed  by  many  readers.  This 
is  again  of  minor  importance. 

This  book  should  prove  a  welcome 
addition  to  the  library  of  any  elec¬ 
trical  engineer  involved  or  inter¬ 
ested  in  induction  or  dielectric 
heating. — Walther  Richter,  Con- 
sulting  Electrical  Engineer 


-AA.AH'A/\AyV“ 


Precision 

Wire  Wound  Resistors 


RPC  Resistors  ore  high  quolity  units  designed  to  meet  the  most  stringent  require¬ 
ments.  They  are  widely  used  in  large  quantities  by  laboratories,  instrument 
manufacturers,  and  the  Armed  Forces  and  their  suppliers.  Sites  available  are  in 
accordance  with  JAN-R-93,  RB10  to  RB14  ond  RBS1.  Terminals  may  be  wire 
leads  if  required.  Resistance  tolerance  to  0.02%  is  available.  Alt  resistors  ore 
treated  against  humidity  and  fungus  growth. 

Write  today  for  cotalog. 

Also  manufacturers  of  High  Voltage  Resistors,  High  Megohm  Resistors  ond 
High  Frequency  Resistors. 


ac  resistance  products  CO 

714  RACE  STREET 


HARRISBURG  2,  PA. 
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The  Measurement  of 
Radio  Isotopes 

By  Dbnis  Taylor.  John  Wiley  d 
Sons,  New  York,  1961,  118  paget, 
$1.50. 

In  another  of  the  Methuen  mono¬ 
graphs  on  physical  subjects,  Dr. 
Taylor,  head  of  the  electronics  di¬ 
vision  of  the  Harwell  atomic  energy 
establishment,  has  written  a  handy 
and  useful  treatise  on  the  applica¬ 
tion  of  electronics  to  detecting  and 
measuring  radiation  from  radio¬ 
active  isotopes. 

Since  it  is  written  for  the  non¬ 
expert,  the  book  makes  an  excellent 
first  approach  to  the  subject  The 
mathematics  is  not  too  difScult  and 
can  be  neglected  at  first  reading 
anyway.  After  a  review  of  the 
fundamental  facts  of  how  the  ac¬ 
tivity  of  these  isotopes  change  with 
time  and,  therefore,  how  the  instan¬ 
taneous  activity  can  be  measured, 
the  author  describes  how  the  several 
types  of  radiation  are  detected.  G-M 
tubes,  ionization  chambers,  electro- 


SPECIFICATIONS; 


Low  A.C.  VoHiio:  6.3  Votto  A.C.  at  6  amm. 
canttr-taopod,  unregiilattd. 

REGULATION 

WitMn  1%  for  voftafo  bolwaan  30-600 
vein,  from  no  load  to  luH  load. 

WiIMn  t'^  for  Una  voftafo  variatlona  from 
106  to  126  vofto  at  full  load  currant  for  any 
voltata  batwaan  30-600  volu  and  oritbin 
r.i  at  to  volta. 

HUM  VOLTAGE 

WHMn  10  MIUIvoHa  at  any  volU|a  or  load 
wltbin  ratings. 


Th«  Model  204A  Regulated  Power  Sup> 
ply  will  provide  from  0-500  volts  of 
well  regulated  and  well  filtered  D.C. 
The  output  voltage  is  continuously  vari¬ 
able  without  switching  and  either  posi¬ 
tive  or  negative  side  may  be  grounded. 


106-12S  Volta  AC.  6060  cyclaa. 
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cold  rolled  steel  .  .  .  draw  depths  up  to  2  Vi” 
.  .  .  inside  fit  covers  for  easy  hermetic  sealing 
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If  you  ^^talk  fest*\ , 
you  talk  Peerless 


(cMliand) 


meters  and  all  the  accessory  elec¬ 
tronic  counting  and  scaling  equip¬ 
ment  are  covered  in  a  lucid  manner. 

A  chapter  on  statistics,  another 
on  the  effect  of  source  geometry  on 
the  accuracy  of  measurement,  and 
some  words  on  the  correction  fact¬ 
ors  that  enter  into  quantitative 
measurements  are  followed  by  a 
final  chapter  on  health  hazards  and 
radiation  monitors,  thus  rounding 
out  a  very  useful  text  on  the  gen¬ 
eral  subject. — K.H. 


KCRIESS  S  240  0 


all  tests  demonstrate 

PEERLESS 

superiority 


Square  Wove 


Comparitive  tquare  wive  tests  on  trans¬ 
formers  shown  all  over  the  country  have  demonstrated  Peerless 
superiority ...  Now  Peerless  emphasizes  another  very  important 
property  of  transformers  as  shown  by  the  “evciting  current  test.” 
An  output  transformer's  ability  to  deliver  plenty  of  clean,  low  frequency 
power  (the  (oal  of  every  music  lover)  is  inversely  proportional  to  the 
amplitude  and  distortion  of  its  exciting  current. 

PEERIESS  superior  low-frequency  power  handling  capKity  is  illustrated 
in  these  comparative  oscillograms. 

Write  for  complete  data. 


THUMBNAIL  REVIEWS 


BROADCAST  OPE31ATOR’8  HAND- 
BOOIC  Second  BdlUoti.  By  Harold  El 
Etnnen,  staff  enclneor,  WIREl  John  P. 
Rider  Publisher,  Ino.,  New  York.  ItSl, 
440  pages.  q5.40.  Oeneral  revision  plus 
new  material  for  the  man  In  the  con¬ 
trol  room  or  studio,  at  the  miuter  control, 
outside  the  studio  on  remote  pickupa  or 
at  the  transmitter.  Problems  of  emer¬ 
gency  shutdowna  descriptions  of  equip¬ 
ment,  measurement  techniques  etc. 


PEERLESS 


ADVANCED  THEXIRY  OP  WAVB- 
QUIDES.  By  L,.  l^ewln.  Illffe  St  Sons, 
Ltd.,  London,  1951,  192  paiges,  SO  shllllnas. 
Selected  topics  in  waveguide  theory  for 
the  reader  already  familiar  with  essentials 
and  practice  and  with  good  working 
knowledge  of  advanced  mathematlca 
Seven  chapters electromagnetic  theory 
and  Its  application  to  waveguldea  cylin¬ 
drical  posta  diaphragms,  tuned  post  auid 
tuned  window,  waveguide  stepa  Ts  amd 
tapers,  radiation  from  waveguide  and 
propagation  In  loaded  and  corrugated 
guides. 


Electrical  Products 


41M  SjnU  Mciica  Sim. 
Bevtrly  Hiilt.  Cglif 


1(1  Siith  Ar«nue 
New  York  13,  N  T. 


Competitor  No.  4 


TABLES  OP  THE  EStROR  PUNCTION 
AND  OF  ITS  PIRST  20  DERIVATIVES. 
Prom  the  computation  staff.  Harvard  Uni¬ 
versity.  Harvard  University  Preta,  Cam¬ 
bridge,  Masa,  19S2,  276  I>agea  28.00.  New 
6-place  tables  of  the  error  function  and 
derivatives  on  a  finer  mesh,  with  more 
extensive  range,  with  higher  derivatives 
than  heretofore  published  together  with 
areas  and  ordlnatea 


From  10  Microsecoids  to  3  Secoids 

Th*  time  intarvol  batwaon  any  two 
components  in  electrical,  mechanical  or 
electro-mechanical  systems  can  now  be 
measured,  simply  and  accurately,  with 
American  Chronoscope  Equipment. 

The  Model  211  Input  Adapter  used  in 
conjunction  with  the  Model  110  Ameri¬ 
can  Chronoscope  separates  the  functions 
of  STARTING  and  STOPPING  the  meas¬ 
urement  of  time.  Simply  connect  the 
Start  and  Stop  leads  from  the  adapter  to 
any  two  components  of  a  system  under 
test.  Only  the  first  complete  elapsed 
time  interval  presented  is  accepted.  This 
reading  is  indicated  on  the  Chronoscope 
and  remains  fixed  until  reset. 


BASIC  EJLECTROTElCHNICa  By  B.  L. 
Qoodlet.  Sometime  professor  of  electrical 
engineering.  Universities  of  Cape  Town 
and  Birmingham.  Eldward  Arnold  A  Co, 
London,  Longman,  Green  and  Co.,  Inc., 
65  Fifth  Ave.,  New  York.  1961.  247  pages, 
24.00.  Elementary  electromagnetic  theory 
for  beginners  and  for  students  who  have 
some  knowledge  of  physics  and  calculus. 
Contents: — steady  electric  currents,  elec¬ 
trostatic  fields,  capacitors  and  dielectrics, 
electrodynamics,  calculation  of  magnetic 
fields,  alternating  currents,  llaxwell's 
equations. 


AN  INTRODUCTION  TO  ACOUSTICS. 
By  Robert  H.  Randall,  associate  professor 
of  physl^  City  College  of  New  York. 
Addison-'WesIey  I’resa,  Inc.,  Cambridge, 
Mass.,  340  pages,  1961,  $6.00.  For  nnder- 
graduatas  ui  physics  or  engineering  stn- 
dents  who  may  wish  later  to  specianse  In 
acoustics.  E^om  fundamental  particle  vi¬ 
bration  theory  to  sfieech  and  hearing, 
sound  measurements,  reproduction  of 
sound  and  applied  aconstlca. 


For  complsfs  description  on  these 
and  other  Chronoseopos  and 
Adapters,  write  tor  Bulletin  200  A 


PRICES 

Modal  110  CIvonoscopa  . 
Modal  21 1  Input  Adaptar 


SYHP06IU2L  LAROB-8CALE)  DIGITAL 
CALCULAT^G  2IACHINERY.  1961  Har¬ 
vard  University  Press,  292  pages,  $8.00. 
Proceedings  of  the  second  symixtslum 
sponsored  by  the  Navy  Department.  Bu¬ 
reau  of  Ordnance  and  Harvard,  held  at 
the  Computation  Laboratory,  18-16  Sei>- 
tember  1949,  Including  speeches,  discus¬ 
sions  and  papers  on  recent  developments 
In  computing  machinery,  numerical  meth¬ 
ods,  computational  problems  in  physics, 
aeronautics  and  applied  mechanics,  e<x>- 
nomlc  and  social  sciences  and  the  future 
of  computing  machinery. 
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OFFKIAUY  APPROVED 

by  the  Nation's  Foremost 
ELECTRONIC  MANUFACTURERS! 
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Acthrated  Rosin-Core  SOLDER 

The  SHURFLO  Rosin:  Speeds  up  solder  flow 
25%.  Spreads  as  much  as  30%  further  than 
ordinary  rosin.  Has  superior  welting  and  oaide* 
removing  action.  Is  non>corrosive.  non-conduc* 
live,  safe.  Gives  no  unpleasant  odor.  Does  not 
carbonize. 

Specially  designed  for  all  electronic  needs. 
Makes  perfect  joints  to  common  and  diftcult 
metals.  30%  more  economical  to  use.  Supplied 
tn  I.  5,  20  lb.  spools — gauges  as  line  as  0.020^. 
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589  S',ont  Streel  •  San  Fronciico.  Coi. 


BACKTALK 


How  High 
The  Fidelity 

Dear  Sirs: 

The  article  by  Cooke  and  Fletcher 
entitled,  “Cathode-Follower  Loud¬ 
speaker  Coupling”  (Electronics, 
Nov.  1951,  p  118)  represents 
another  attempt  to  make  music 
sound  more  realistic  than  it  actually 
is.  Electronics  has  done  a  great 
service  by  publishing  this  lampoon 
of  the  fetishes  which  are  current 
among  groups  of  audio  enthusiasts. 

Such  superstitions  as  require¬ 
ments  for  audio  bandwidth  in  excess 
of  human  hearing,  zero  electrical 
phase  shift  in  spite  of  huge  acous¬ 
tical  phase  shifts,  elimination  of  the 
output  transformer  at  any  cost, 
thoughtless  applications  of  rules  of 
thumb,  and  the  cathode-follower 
myth  are  carried  to  absurdity. 

The  following  deathless  quota¬ 
tions  illustrate  our  point: 

(1)  Page  121,  third  column,  last 
paragraph:  “.  .  .  better  results  at 
the  high  frequencies  are  obtained, 
especially  in  the  reproduction  of 
percussion  instruments.  Here  step 
wave  fronts  require  a  frequency 
response  possibly  as  high  as  100  or 
even  200  kc.” 

We  want  to  know  what  improve¬ 
ments  in  humans  the  authors  recom¬ 
mend  so  that  such  frequencies  may 
be  heard. 

(2)  Page  119,  first  column,  third 
paragraph:  “A  balance  should  be 
maintained  in  extending  frequency 
response  at  both  ends  of  the  audio 
(?)  spectrum;  that  is,  if  an  ex¬ 
tension  of  upper  frequency  response 
is  made  to  200,000  cps,  then  an  ex¬ 
tension  of  the  lower  response  fre¬ 
quency  should  be  made  to  2  cps. 
One  rule  of  thumb  has  been  to  make 
the  product  of  the  upper  and  lower 
half-power  frequencies  equal  to 
400,000.” 

(3)  Page  119,  third  column,  first 

paragraph:  “This  requirement  (on 
the  power  supply)  was  easily  ac¬ 
complished  by  using  four  rectifiers, 
type  872/872A _ ” 

(4)  Page  120,  first  column,  sec¬ 
ond  paragraph :  “It  might  be 
pointed  out  that  there  is  no  hum 
pickup  problem  here  such  as  that 


'  /  AUTO  RADIO  \ 
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Sta^  Sfraccu  / 
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iof.  froTOfl  toptrior  to  eoihoo 
or  motol  bioxiog  fixtnros  hi 
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pmots  for  farooco  brazlas. 


A  COMPLETE  LINE 
OF  VIBRATORS  .  . . 


/Desi9n«d  for  Us*  in  Standard  Vibrator-  m 
Operated  Auto  Radio  R*c«iv*rs.  built  JT 
^  with  Pr«cision  Construction,  featuring  m.-: 

I  Ceramic  Stack  Spacers  for  Longer  ^ 
Lasting  Life.  Backed  by  more  than 
I  20  years  of  experience  in  Vibrator 

«  Design,  Development,  ond 
b  Monufacturing.  ^ 


e  Non  reactivs  with  any 
metals 

e  Retains  shape  at  high 
temperatures 
e  Clean  . .  .will  not  rub 
off  on  hands  and  work 
pieces 

e  Permanent ...  do  not 
react  with  air  or  re¬ 
ducing  gases 

Aroiloblo  ia  slock  fonat  of  boals 
or  tlobo.  Spocial  shopot  OMdo 
to  raer  MMdaal  ipacificatiaao. 
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index  to  ELECTRONICS, 
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encountered  with  output  trans¬ 
formers  owing  to  winding  linkage 
or  magnetic  coupling.” 

(5)  Page  121,  third  column, 
second  paragraph :  “The  reaction 
after  several  months  of  listening  to 
this  system  may  be  likened  to  liv¬ 
ing  with  a  great  painting.” 

Great  paintings  are  often  spoken 
of  as  having  great  power.  This 
amplifier  beats  all  by  several  hund¬ 
red  watts.  The  authors  should 
have  pointed  out  that  this  ampli¬ 
fier  eliminates  the  need  for  a  heat¬ 
ing  plant. 

WiLLLAM  L.  Hatton 

Robert  A.  Rapuano 

Newton,  Maeaachneette 


Thermistor  bolometers  are  FAST,  sensi¬ 
tive  INFRARED  and  HEAT  detectars.  Especially 
RUGGED  for  industrial,  scientific,  and  military 
applications.  PREAMPLIFIER  provides  NOISE- 
FREE  initial  amplification  and  mount. 


Provides  voltages  required  by 
BOLOMETER  bridge  and  PREAMPU- 
FIER.  Regulated  and  filtered  permit¬ 
ting  THEORETICAL  NOISE  LIMITS  of 
amplification,  while  operating  from 
60  CYCLE  line. 


Authors’  Rebuttal 

Dear  Sirs: 

Electronics  readers,  Mr.  Hatton 
and  Mr.  Rapuano  (see  above  letter) 
must  be  acquainted  with  the  analog 
of  the  motor  car.  Many  manufac¬ 
turers  design  cars  capable  of  speeds 
approaching  90  miles  an  hour. 
These  manufacturers  do  this  in 
order  to  improve  the  operation  and 
performance  of  these  cars  at  more 
conservative  speeds.  An  amplifier 
response  of  2  cps  to  200,000  cps  at 
the  half-power  points  permits  ex¬ 
cellent  phase  and  amplitude  char¬ 
acteristics  from  20  to  20,000  cps. 

The  cathode-coupling  unit  will 
hold  the  18-inch  woofer  cone  at  a 
half-inch  displacement  with  a  suit¬ 
able  d-c  signal.  In  spite  of  such 
low-frequency  coupling  and  the 
2-cp.s  cutoff  of  the  earlier  stages  of 
the  amplifier,  no  hum  is  audible  at 
full  gain  setting,  even  if  you  place 
your  head  inside  the  cone. 

VV'e  hasten  to  explain  to  readers 
Hutton  and  Rapuano  that  the 
authors  are  not  proposing  such  a 
direct  coupler  as  a  commercial 
amplifier,  but  simply  as  a  power 
transfer  unit  which  has  the  ability 
of  reproducing  in  a  pure  16-ohm 
resistor  a  voltage  exactly  like  the 
voltage  output  of  a  microphone 
placed  judiciously  in  Symphony 
Hall.  If  this  contributes  to  the 
house  heating  to  the  tune  of  about 
a  penny  an  hour,  there  are  several 
scores  of  Electronics  readers  who 
have,  are,  and  will  accept  such  by¬ 
products  graciously  in  return  for 
superior  low-frequency  results,  as 


Th«  ultiinate  in  pariormcmce  ior  lonq- 
ronq*  radio  racepUon.  Rocoivn  all 
ionni  oi  doublo  and  linqlo^idoband 
tranunission  Including  raducod-caiTier 
ainglo-tldobond  oporation  and  •xaltad- 
carrior  doublo-sldobond  ompUtudo- 
phoM-inodulatioD  rocoption. 


Complste  Bingi*  BidBbond  racBivBr.  BBod«l 
47.H,  includoB  minglB  sidsbond  adopt*! 
with  pow*r  tupply  and  Btondord  com- 
mimicalion  r*c*l**r,  ProTid**  p*a]i  p*r- 
ionnanc*  lot  today's  t*ehniqu*i — a  d*c*b- 
lity  in  masting  tomoirow's  adTanc*d 
r*quiT*m*nts  in  tingl*  tidtbond  com¬ 
munications. 


For  program,  vole*,  tono-multipl*x 
and  twin-chann*l  oporation;  opUmtun 
poriormanc*  in  r*i*cting  int*ri*r*nc*: 
prot*ct*d  agoinit  ionuning;  pradxion 
porionnanc*  with  ^abemd  ro|*ctlon 
of  60  db;  all  undosirod  respon***  bat- 
tor  than  60  db  down. 


ALSO  AVAILABLE  IN  DIVERSITY 
COMBINATIONS.  BULLETIN  NO.  518. 


420 


AKarcB,  1952  — ELECTRONICS 


AJJ  oi  th*  24  «7mboi  ftompa  la  •crefc  klf 
will  maka  parfact  priata  oi  aJacfroaic 
aroiboJa.  Opaqua  ink  lor  (rocioqt  ia  ia- 
Ciudad. 

la  addition  ALL  of  your  drowinqa 
can  ba  STANDAHD. 

Writa  for  dafcriia  oad  aompJa  priaia. 

JOHN  GRIFFIN  COMPANY 

2157  Jamat  Ava.  St.  Poal  5,  Minn. 


U  ha  caa'l  ha  la  tominq  out  only  hall  as 
much  woA  as  ha  should. 

Laborious  hand  diowiaa  of  syaUlMls  Is 
on  oatlqualad  proetica  that  should  hora 
boon  obondonad  yaars  aqo.  Now,  witt 
TRANS^AUNT  priatinq  stamps  too  eon 
raduoa  your  drofttaq  labor  costs  by  50%. 
AUqamaat  Is  no  problam;  you  can  saa 


CAN  YOUR 
DRAFTSMAN 
DRAW  THIS 
SYMBOL  IN 
3  SECONDS? 


Precision  ApparatMU 

UHF  COAXIAL  WAVEMETERS 


FOR  YOUR  PANEL 

A  NOVEL  ind  UNIOUE  CIRCUIT  INDICATOR 

DESIGNED  FOR  NE-51  NEON  LAMP  V 
For  110  or  220  volt  circuits 

The  required  resistor  is  fcp 

an  integral  part  of  this  assembly  f  i 

-“hBlItiB.”  f  1 

RUGGED  •DEPENDABLE  /  M 

LOW  IN  COST 


Writ*  on  your  company  letterhead.  We  will  act  at  once. 
No  cfiorge,  of  course. 

SEND  fOU  m  192  PASl  HANDBOOK  OP  PHOT  LI6HTS 

Among  our  thousands  of  Pilot  Light  Assemblies  there  it  onei 
which  will  fit  your  special  conditions.  AAany  are  especially 
mad*  and  approved  for  military  us*.  We  pride  ourselves 
on  prompt  deliveries— any  quantity. 

ASK  POP  OUR  APPLICATION  CN6INSCMIN6  SCRVICt 

Foremost  Manufacturer  of  Pitot  Lights 

The  DIAL  LIGHT  COMPANY  mi  AMERICA 

900  BROADWAY,  NEW  YORK  3.  N.  Y.  SPRING  7-1300 


FW  RANG! 


MICO  INSTRUMENT  CO. 

76E  TROWBRIDGE  ST..  CAMBRIDGE,  MASS. 


WIRE  FORMING 
>  SPECIALISTS 


Precision  Parts  to  meet  your 
Production  and  Engineering  needs. 
From  .002"  dia.  to  .123"  dia.  Radio 
tube  parts — Stampings — Drawings 
Modem  facilities,  high-production 
equipment. 

Metal  Crystal  HoMcr  Parts 
Send  sketch  or  print  for  quotation. 
PIX  MANUFAaURING  CO.,  Inc. 
24  Bedford  St.,  Newark  3,  N.  J. 


SCOPE  DOLLY 

Model  1 
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WILL  TRY  A  SAMPLE? 


MODEL  433. .  .20  to  75  Centimeters 
MODEL  501 ...  4  to  20  Centimeters 
MODEL  402 A. .  2  to  10  Centimeters 
MODEL  402B . .  2  to  10  Centimeters 
(Reaction  Type) 


Fmiin.Iv  MRofactmd  bv  UNIQUE  DEVICES 
Nav  mawafaefarad  aad  said  hr 

TECHNICAL  SERVICE  CDRPORATION 

me  Mickifoo  Dtiv*  LoubvUlo  S,  Kmtacky 


Coavcoient  Heiebt  ond  Viewiag  Angle 
Adjettoble  te  Held  Portoble  Scopes 
Boll  leorieg  Swivel  Rubber  Tired  Costers 
Lightweigbt  Aluminum  Construction 
Recommandad  by  Laboratories  Wherever  Used 


$35.00  FOB  LOUISVILU,  KY. 


.  PATENTED:  No.  2.42U2I 
Cot.  No.  S2t308-997 


BACKTALK 
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trl«graph  Al  or 
■eirphonc  A} 


Higli  stability  (.003t)  undet 
.  normal  ofterabng 
V  conditions. 


l««r*l«fical  Md 


modtl  446  transnutter  opfrmtts  on  4  cryttal- 
co^nlltd  frtifMfHcitt  (plus  2  clotely  ipaced 
frnpitncm)  in  the  battd  2.S-13.S  Mc»  (l.6’2.S 
Met  stniiablef.  Openies  on  one  frejeenej  at  a 
time;  cftonnWin^  time  2  teeondt.  Corner  power 
350  watts.  At  or  .43  A.M.  Stahiluy  .003%  usutg 
CR-7  (or  HC-6V)  crystaU.  Operate  in  amhient 
to  *  45*  C  using  mercury  rret^ers;  -35*  to 
4  45*  C  using  gas  piled  rect^iers.  nwer  supply. 
200-250  SOfOO  eyelet,  tingle  phase. 
Conservatueiy  rated,  sturdily  constructed.  Com- 
plete  technical  data  on  request. 


Wmt  tM  Mm  nnwl»niftn 

44i .. .  I  rtMiil,  ♦•tWMWn. 
■tdMa  Mfh  itaMHti. 
SallaW*  fv  tr 

tiHMBiMn.  tm 
bt  rtanltly  Mctltd  frta  tfir^ 
tMSfMWML  C*-aW  nttMt  !• 
MMpt  fripMW  «Mfl 


well  aa  high-frequency  response  as 
good  as  the  best  amplifiers  available. 

Now  the  game  is  to  find  much 
better  speakers,  so  that  the  authors 
may  avocationally  brew  a  pot  of 
witchcraft  and  superstitions  that 
will  correlate  laboratory  measure¬ 
ments  with  listening  judgments. 

Ewan  W.  Funcam 

Crvft  Laboratory 
Harvard  Univoroity 
Cambridge,  Maaeachueette 

AND 

Stuart  P.  CkMKE 

Caee  Inetitute  of  Technology 
Cleveland,  Ohio 


I  the  grid  reaches  zero  potential  (or 
slightly  negative)  and  the  poten- 
I  tial  of  its  plate  reaches  about  20 
;  volts  when  a  sine  wave  of  about  3 
volts  peak  is  applied  to  the  grid 
line.  If  the  receiving  end  of  the 
plate  line  is  opened  T  pisec  later, 
this  wave  will  reflect  back  to  the 
plate  of  this  particular  tube.  If  the 
frequency  of  the  applied  signal  is 
such  that  the  next  positive  peak  of 
I  the  grid  signal  occurs  at  the  same 
,  instant  when  the  potential  of  the 
plate  is  reduced  to  20  volts  by  the 
reflected  wave,  /  =  1/T,  the  maxi- 


^  Distributed  Amplifiers 

Dear  Sirs: 

I  WISH  to  submit  the  following 
statement  for  publication  in  Back- 
talk  for  answering  the  letter  of 
July  12,  1951,  from  G.  G.  Kelley, 
Physics  Division,  Oakridge  Na¬ 
tional  Laboratory. 

Figure  1  shows  the  plate  charac¬ 
teristic  of  a  pentode  in  a  stage  of 
distributed  amplifier.  For  example, 


CONDENSED  SPECIFICATIONS 
Dt«mct«r  (in  )  . 

Rating  (watti) . 

Totqu*.  mas.  (ot.  in.) . 

WtightCoi.) 

Mounting:  3  holt*  d««p  • 

Mounting  circU  diam.  (in.)  . 

Mai.  rotistance  (ohms)  d:  10*  i . v. 

Min.  rosistanct  (ohms)  ^  10*  c  . 

Man.  usafui  angle  ^deg.)  . 

Max.  resolution  (*  c) 

Min.  resolution  (^t ) . . 

Linearity  (Vc)  . 


RL-tTt  RUtTO 


500,000  975,000  160,000  105,000 


Standard  Shaft:  single  end,  H*  extension,  specify  if  otherwise. 

Double  ended  shaft  special;  specify  diameter  and  length. 

Multiple  sections  can  be  ganged,  odd  H'  lo  the  overall  length  for  each  additional  section. 
Terminals  will  be  positioned  on  the  circumference  as  required  for  taps  and  winding  angle. 
Expected  life  of  ell  types  over  1 ,000,000  cycles. 

fOJt  COMPUTE  OfTAiU  SEND  POP  BULUTtH 


FIG.  1 — ^Plot*  charactqrittk  ol  o  pqntodq 
la  o  stagq  of  dlttribulqd  oaipUflqr 


AER 


COM 


PRECISION 
POTENTIOMETERS 


Type  RL-270: 

rinq  type  .  .  .  five  sizes  chorted  below, 
(kimewell  Potentiometers  ore  precision  in¬ 
struments  in  every  respect.  They  feoture  close 
limits  in  electrical  chorecteristics  ond  me- 
chonicol  construction,  low  electricol  noise,  low 
torque,  and  lono  life.  All  types  operate  at 
--55*C.  to  4'55*C.,  95%  relative  humidity  at 
altitudes  up  to  50,000  ft.  Non-linear  wind- 
inqs  are  ovailoble. 
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^''ecision 


•  PKECISION  MANUFAC¬ 
TURE  OF  METAL  FARTS 


COMING 

to  all 

Huhserihers 

IN  JUNE 

the  I2th 
Annual 
electronics 

BUYERS’ 

GUIDE 


ACME  MAGNETIC  AMPLIFIERS 


the  hrst 


Prompt  Oetweri/ 


Acme  s  extensive  know¬ 
how  in  the  development  of 
Magnetic  Amplifiers  con  pro¬ 
vide  you  with  the  precise 
component  to  fit  your  exact 
requirement. 

Those  charocloristics 
can  be  suppliod  — 

#  Power  gains  os  high  os  10  million 

#  Carrier  operating  frequencies  from  60  cps 
to  too  kes 

#  Power  output  up  to  20  watts 

#  Input  sensitivity  to  0.10  microwatts 

Writ*  today  for  catalog  pogo  ar«d 
tpocificotion  form  in  which  you 
con  list  your  rogulremonts.  _ 


300  No.  loko  Avo.,  Focodtoo  4,  Collf 


TUNGSTEN  LEADS 
BASES  AND  CAPS 
SPOT  WELDERS 
COMPLETE  ASSEMBLIES 


fm  Film  •  Mn  Umi  •  RaMtlc  tOFMirs  •  p«M  ItMS- 
tMOMS  t  Mis  •  IiriMil,  INiirsN  I  tdMM  lail  tsOcan 


Manufacturing  Component  Parts 
for  Blectronie  Tubes  Since  1923. 

Tyngsttii  Lcods  are  importont  foctors  of  Hie  tebe. 
H»9h  quolity  leads  moke  qvoltfy  robes.  Ewotoeeriiiq 
Co.  m^es  Hie  finest  leods.  No  leokoqe  or  Dreokooe 
-  wbM  yoa  boy  oor  leods.  Parrs 

mode  fo  costemen  specHkotloa. 


•  THE  ENGINEERING  CO. 
NOW  IN  PRODUCTION 
HYDROGEN  THYRA- 
TRON  TUtE  BASE. 


Oofifol  Kondokiian, 


boses  ond  cops.  We  moke  oil  types 
incliidinq  olso  on  oil  olozed  ceromic 
bose. 

Oor  eaqinoar*  win  bo  boppy 
to  beJp  you  with  oay  ol  your 
probJemz. 


Send  Us  Yoor  Prints  lor  Quotmiiont. 

THE  ENGINEERING  CO. 

27  WRIGHT  STREET  •  NEWARK  5.  N.  J. 


SPECIFICATION  NAVY  SPARE  PARTS  BOXES 


JANB-233 

NOW  available  to  you . 

without  costly  subcontracting  problems 

STOCK  SIZES _ AT  RUBLISHID  PBKIS 

Yea  c«i  DIBIND  ON  OOLIN  jutt  at  da 
many  of  Hi#  oioior  Nary  Drima  Contractare 
(nan  matnotk  benas.  tool).  Simply  ardar 
tfiam  by  stack  numbar. 

wim  fom  sizi  and  drici  chart 
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%  Mmrr  voiTS  rot  ruu  scau  DtrucrtoN 

volwM  <l«p«nd  on  Qom  totting  ond  input  voltogo) 
_ SO _ too _ 


90  too  QO 

FtIQUINCY-CTaU/UC. 


RRHin 

DIRECT  RECORDING 
INSTR  MEN^A^  CN 


OSCILLOGRAPHS 
AND  AMPLIFIERS 

unsurpassed  for 


t  Ain^od#  Unoority 
t  Wt4o  land  Frogvonqf 
totpofMO 

t  tvgfod  and  trocMcol 
ConotivcHan  for  Rold 
and  MobiU  Oporotion 
t  Hoot  Sontitivo  tocord- 
inf  AAodium  of  wMo 
dynamic  rang* 


RECORDER  AND 
AMPLIFIER 
COMBINATIONS 


BACXTALK  (CMtinMd) 

mum  variation  in  plate  potential  of 
the  tube,  due  to  this  positive  peak 
signal,  is  therefore  less  than  20 
volts  instead  of  80  volts  for  the 
preceding  positive  peak.  Thus,  the 
gain  is  very  different  when  the 
plate  of  a  tube  sees  a  half-wave- 
length  opened  line.  However,  at 
very  low  frequency,  the  electrical 
length  of  the  plate  line  is  very  small 
compared  with  the  wavelength  of 
^he  applied  signal,  and  this  condi¬ 
tion  may  not  occur  at  all.  Thus, 
the  gain  is  different  for  different 
frequencies. 

Figure  2  shows  the  plate  charac¬ 
teristic  of  the  same  tube  when  a 
positive  pulse  is  applied  to  the  grid 
line.  For  example,  at  the  instant 
when  the  plate  potential  is  reduced 
to  20  volts  by  the  reflected  wave 
from  the  opened  receiving  end,  the 
next  applied  pulse  just  reaches  the 
grid  of  the  same  tube.  Then  the 
maximum  variation  in  plate  cur- 


Wrife  for  Bulletin  R  1052 

RAHM  INSTRUMENTS,  INC. 


12  WEST  BROADWAY  •  NEW  YORK  7,  N.  Y. 


•  1,  2.  4,  or  4  cHannol 
rocordart  drivan  by  a 
••l•ctian  of  DC,  Mgb 
gcrin  AC  or  combioottow 
AC/DC  omplilort 


4  Rodi  movntod,  mobilo 
unift  oro  ovoiloblo 


NIC  ALLY  REGULATED  ELECTRONICALLY  REGULATED 


ORATORY  LABORATORY 

WER  SUPPLIES  POWER  SUPPLIES 


AS  EXHIBITED  AT  THE 


Radio  Engineering  Show  March  3-4. 
Giind  Central  Palace  New  York  City  ’*52 


BOOTH 

#345 

VISIT  OUR  DISPLAY 
OF  CURRENT  AND 
NEW  MODELS 


■  ■■  * _  _  ilNCH  MODEL  50 

owsewASU  •  INPUT:  1 05- 125  VAC,  50^ e 

MOOHumT  •  OUTPUT  #  1 1  0-500  VDC  at 
MHCB>  500  ma  regulated 

•  OUTPUT  #2:  0-50  VDC. 

0-200  VDC  Bias  Output. 

•  OUTPUT  #3:  6.3  VAC  at 

STAHOAK  5A  unregulated 

•  OUTPUT  #4:  6.3  VAC  at 

MOOH  se-a  unregulated 

lei^  *•“  •  RIPPLE  OUTPUT:  Less  than 

•witiM-.."  ^  millivolts  rms 

i  fes  semplete  MorimHem  write  Hr  luBttlw  • 


llHIIl  ELI(TMIIII)|  ;  A  UMBDA  electronic^ 


•  I  e  0  t  A  t  t  •  M 

coaotM  NSW  voaxl 


FIG.  2— Plate  characterUtic  oi  eome 
tube  as  shown  in  Fig.  1  with  posltiTo 
pulse  applied  to  grid  line 


rent  of  this  particular  tube  is  much 
less  than  that  due  to  the  preceding 
applied  pulse,  because  the  operating 
load  line  has  been  temporarily 
pushed  to  the  knees  of  the  charac¬ 
teristics.  Thus,  the  amplification 
of  the  amplifier  depends  upon  both 
the  repetition  frequency  and  the 
duration  of  the  applied  pulse. 

The  conditions  for  constant 
amplification  with  the  receiving  end 
opened  are:  (1)  the  tube  character¬ 
istics  are  perfectly  linear,  and  (2) 
the  quiescent  plate  potential  is  more 
than  twice  of  the  peak  value  of  the 
output  signal. 

Unfortunately,  the  first  condition 
is  very  difficult  to  be  found  with 
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1 


II 


'uKtul, 


—  MODEL  30Hi 

Weight — S'/j  Ounces  •  Wotfi — 
40  or  60  *  Tip  Dio.— Oolh  '/i"  ond  Vi"  Tips 
Furnished  frith  Eoch  Iron  •  Frico—  $ 

So  licSt  its  wetcht  it  hardly  noticeable.  Out¬ 
performs  any  iron  of  equal  sue.  Hatchet  de< 
sicn  makes  it  more  comfortable  and  practical 
to  use  than  a  pencil  iron.  No  transformer  re* 
quired.  Write  for  complete  cataloc. 


HEXACON  ELECTRIC  CO. 

130  WEST  CUT  AVE.,  KOSEUE  fAtK.  N.  J. 


MOLYBDENUM 

TUNGSTEN 

TANTALUM 

FORMED  PIECES 

• 

Y»mr  Speriml 
M.feil.  kmlird 
f  Tktm  Hixen  A 
€l»te  Toiermmrem 


YOUR  IRQUIRIES  WIU 
RECEIVE  PROMPT  RTTERTIOH 


'J 


OPHAR 


WAXES 

'COMPOUNDS 


Zophar  Waxes,  resins  and  compounds  to  impregnate, 
dip,  seal,  embed,  or  pot  electronic  and  electrical  equip¬ 
ment  or  components  of  all  types;  radio,  television,  etc. 

Cold  flows  from  100°F.  to  285°F. 

Special  waxes  non-cracking  at  — 76°F. 

Compounds  meeting  Government  specifications  plain 
or  fungus  resistont. 

Let  us  help  you  with  your  engineering  problems. 


ZOPHAR  MILLS,  me 
112-130  26th  Street, 

B 


Brooklyn  32,  N.  Y, 


Litti*  thoucht-if  facts  about  eapaeitars 

Tkm  than  Ob*  braatUaw  aaitaq*  M  ■  waU-BaUa  DJC, 
la  aai  laM  .oa  t  la  •  Ibaaa  lha  aatual  waaktae 

ronaua  a«  M*  — 

■  =  S  X  a  ala 

■  =  liaakilaaa  aahaua 


msosraui  CAPACnoeS  «a  aataifWelt  haM  ta  ttk 


aalaaa,  OntOSTIlAL  CAPAOTOH  mn  m»  aaal  wMair 
aaad  aoiiaaWai  la  laeaatrtal  appUaaUiaa, 

wurs  rooAv  roi  ottjuuD  cuuoo 


INDUSTRIAL  CONDENSER  CORP. 


WASHERS- 


KINDS 


WASHER  SPECIALISTS  for  nearly 
half>a<entury.  Dies  in  stock  will 
produce  most  sizes.  Big  runs  made 
with  automatic  presses.  An  econom* 
ical,  accurate,  and  highly  reliable 
source  for  washers,  also  all  kinds  of 
metal  stampings.  HAVE  WHITE* 
HEAD’S  CATALOG  ON  FILE; 
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BACKTALK 


practical  tubes  and  the  second  con¬ 
dition  is  very  undesirable  to  estab¬ 
lish  in  the  output  stage  of  a  distrib¬ 
uted  amplifler.  Precisely,  open  line 
can  only  be  used  in  the  output 
stage  of  a  distributed  amplifier,  and 
usually  the  condition  for  maximum 
plate  current  swing,  without  ex¬ 
ceeding  the  maximum  allowable 
plate  dissipation  of  a  given  tube,  is 
the  most  important  factor  in  the 
output  stage. 

Y.  P.  Yo 

Development  Knfh^eering  Section 
InMrument  Diviaion 
Allen  B.  Du  Mont  Laboratoriee.  Ine. 

Clifton,  Sew  Jeraey 


PART  IN  PRiCISlON  INSTRUMENTS 


H  for 

t>’pical  now  being 

by  us  to 

precision  potentiometers.  PALI- 
^1,  Ney-developed 

made,  has  just  about  ideal  physical 
and  elearical  properties  for  this 

service.  It  has  very  high  tarnish  resistance  and  is  unaffected  by  most  industrial 
atmospheres.  Its  hardness,  controlled  by  simple  heat-treatment,  is  especially 
suited  to  use  with  the  nickel-chrome  type  of  resistance  wire,  as  well  as  our 
own  high  strength  ney-ORO  G  precious  metal  resistance  wire.  Potentiom¬ 
eters  so  equipped,  have  demonstrated  service  life  of  up  to  20  million  cycles 
with  excellent  sustained  linearity  and  low  noise  level. 

This  is  just  one  of  many  new  and  important  precious  metal  alloy  devel¬ 
opments  of  interest  to  instrument  and  electronic  engineers  detailed  in  our 
new  Technical  Bulletin  *R-12.  Write  for  your  copy. 


Horn  TV  Antennas 

Dear  Sirs: 

Since  you  published  my  article  en¬ 
titled,  “Horn  Antennas  for  Tele¬ 
vision”  (Electronics,  Oct.  1951, 
p  84)  I  have  received  many  queries 
and  comments  both  personally  and 
by  mail.  Some  of  the  reports  have 
been  excellent  and  others  very  poor. 
The  antenna  as  it  stands  is  unfor¬ 
tunately  quite  difficult  to  keep  up 
in  the  air  during  any  kind  of  wind. 

One  slight  error  should  be 
brought  to  the  attention  of  your 
readers,  however.  It  does  not  effect 
the  final  results,  but  as  it  stands 
the  math  is  incorrect.  The  equa¬ 
tion  for  dimension  B.  should  read 
W,  0.5  cutoff 

B.  =  -  =  -  =  0.5X, 

2  sin  0/2  2  sin  30* 

In  this  article  the  2  under  the 
angle  0  was  omitted. 

Dean  O.  Morgan 
General  Electric  Company 
Blectroniet  Park 


J.  M.  NEY  (III,MI’.4N1 ,  179  flm  Slivel.  Harllurd  I,  Cannwlicut 
SperialistH  in  Preriuus  Metal  Metallurgy  Sinre  1812. 


'we'/i6  ow/tke  /move  to 


IMCWASEP  FACILITIES  ! 

mmowp  o€uv€ttiss  / 


Our  /Kf’fl^plant  is  ready  to 
meet  the  increasing  demand  for 
COIL-WINDING  EQUIPMENT 
that  has  RUGGED 
CONSTRUCTION -VERSATILITY  of 
AaiON-EASE  of  SET-UP 


Duality 

Dear  Sirs: 

After  perusal  of  the  article  by 
Gordon  Raisbeck  entitled,  “Tran¬ 
sistor  Circuit  Design”  in  the  De¬ 
cember  1951  issue  of  ELECTRONICS 
(p  128),  as  well  as  the  reference 
paper,  “Duality  as  a  Guide  to 
Transistor  Circuit  Design”,  I  would 
like  to  submit  the  following  simple 
extension  of  the  usual  graphical 
method  for  the  derivation  of  dual 
circuits,  in  support  of  Mr.  Rais- 
beck’s  paper. 

The  method  is  outlined  for  stand- 


and  you  will  find  one  of  our  many 
models  to  be  the  best  for  your  re¬ 
quirements 


Write  for  detailed  listings  and  descriptions 
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THE  ULANET 
ORGANIZATION 
SPECIALIZES  IN 
THE  DESIGN  AND 
MANUFACTURE  OF 

THERMAL 

UNITS 

FOR  ALL  TYPES  OF 

TIMING  & 
THERMOSTATIC 
CONTROLS 

It  ■will  pay  you  to 
compare  our  units 
—  contact  us  and 
you’ll  save  time  & 
money  by  using 
engineered  Ulanet 
Controls. 

•A  ★  ■A  ■A  ★  ★ 


Here’s  Why  it  Pays  You . . . 
to  Read  the  Advertising 


The  advertising  is  a  rich  source  of  valuable  information.  In  this 
magazine  it  oilers  you  ideas  and  products  that  may  well  apply 
advantageously  to  your  business. 


Every  issue  is  a  catalog  of  goods,  materials,  and  services  — 
^ickly  available  to  you  —  just  for  the  reading. 


Leaders  in  business  and  industry  turn  to  the  advertising 
because  they’ve  discovered  it  helps  them  run  their  businesses 
more  profitably. 

When  you  read  all  the  ads  in  this  magazine,  the  chances  are 
9ood  tl:at  you’ll  get  a  lead  that  will  materially  help  you  do  a 
better  job.  For  example,  you  may  find  a  specific  piece  of  equip¬ 
ment  that  will  be  a  profitable  time-saver  Or  a  tool  that  will 
increase  worker  efficiency  That’s  why  it  pays  to  read  the  adver¬ 
tising.  It’s  good  business. 


Mr  AOOUAATC  AS  rOA  BUSINCSS  INFOAMATtO^ 


McGRAW-HILL  publications 


F-23 


BACKTALK  (CMtinutd) 

ard  circuit  elements  in  the  book, 
“Transients  in  Linear  Systems’’  by 
Gardner  and  Barnes  beginning  on 
page  46. 

Vacuum  tubes  such  as  triodes  (or 
tetrodes  and  pentodes  with  their 
screen  grids  held  at  fixed  poten¬ 
tials)  can  be  represented  by  their 
equivalent  circuit  using,  for  ex¬ 
ample,  two  independent  remote-con¬ 
trolled  voltage  generators  with 
series  resistance  and  can  thus  be 
dealt  with  by  the  method.  On  in¬ 
spection  it  will  appear  that  the  dual 
of  the  triode  is  the  transistor  and 
vice  versa  as  pointed  out  by  Rais- 
beck.  To  deal  with  these  circuit 
elements  graphically  only  the  fol¬ 
lowing  very  simple  rules  are  re¬ 
quired: 


TRIOOE  transistor 

p  e 


K  B 


\  Proceeding  from  triode  to 
I  transistor,  the  point  G  in  the  loop 
I  containing  cathode  and  plate  be- 
I  comes  the  collector  node;  the  point 
I  E  in  the  loop  containing  cathode 
I  and  grid  becomes  the  emitter  node ; 

I  and  the  point  B  in  the  loop  contain- 
I  ing  plate  and  grid  becomes  the  base 
node. 

Proceeding  from  transistor  to 
I  triode,  the  point  P  in  the  loop  con- 
I  taining  base  and  collector  becomes 
I  the  plate  node;  point  G  in  the  loop 
I  containing  base  and  emitter  be- 
i  comes  the  grid  node;  and  point  K 
I  in  the  loop  containing  collector  and 
I  emitter  becomes  the  cathode  node. 

In  addition  there  is  a  180-degree 
phase  reversal  either  in  the  emitter 
or  collector  circuit  (as  shown)  when 
proceeding  from  triode  to  transis¬ 
tor.  When  proceeding  from  a  plain 
transistor  (that  is,  one  not  contain¬ 
ing  a  phase  reversing  transformer) 
to  a  triode,  a  phase  reversing  trans¬ 
former  should  be  included  in  the 
grid  or  plate  circuit.  This  will  not 
present  any  difficulty  and  can  be 
omitted  from  some  circuits. 

Using  this  simple  graphical 
method  it  is  possible  to  construct 
the  dual  of  any  planar  circuit  con- 
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SEARCHLIGHT  SECTION 


BACKTALK  (continued) 

taining  vacuum  tubes  (leading  to 
transistors)  or  transistors  (leading 
to  vacuum  tubes),  of  which  many 
examples  are  given  in  the  articles 
mentioned  at  the  beginning  of  this 
letter. 

Hanns  J.  Wetzstein 

Graduate  Student 
Harvard  Unirereity 
Z>fv4eion  of  Applied  Science 
Cambridge,  Mass. 


Introducing  a  complete  line  of 

CUSTOM  BUILT 
SELENIUM  STACKS 


with  these  outstanding  features 

Selected  rectifier  plates  ...  All  plates 
individually  tested  and  hand-picked  for 
uniform  resistonce  and  voltage  character¬ 
istics,  before  assembly. 

Result:  A  stack  which  runs  cooler,  which 
con  stond  a  greater  overload,  which  has 
no  "weak  spot"  where  failure  con  start. 
Exclusive  corrosion-proofing  process  .  .  . 
Each  stock  is  given  o  multiple  coat  of  o 
special  corrosion-resistant  enamel,  ap¬ 
plied  by  our  own  dip  process,  ond  then 
sprayed  with  moisture-  and  fungus-proof 
varnish. 


needs  outstanding 


RESEARCH  PHYSICISTS 
SR.  ELECTRONIC  ENGINEERS 
SR.  MECHANICAL  ENGINEERS 
ENGINEERING  PHYSICtSTS 
CIRCUIT  ENGINEERS 
MKROWAVE  ENGINEERS 
TOEVISION  ENGINEERS 
VACUUM  TUBE  ENGINSRS 
TEST  EQUIPMENT  ENGINEERS 
HELD  ENGINEERS 
ELECTRONIC  TECHNIOANS 


Electronics  Quiz 

In  this  month’s  brain  teaser,  the  { 
reader  is  asked  to  account  for  a  > 
seemingly  peculiar  chain  of  circum-  i 
stances  that  actually  happened  to  | 
Elliott  M.  Barr  of  Rochester,  New  j 
York.  The  story  is  as  follows: 

“During  a  particularly  energetic 
thunderstorm,  a  group  of  students 
were  studying  in  the  dining  room 
of  a  fraternity  house  at  a  mid- 
western  university.  A  loud  crash  : 
of  thunder  and  flash  of  lightning 
plunged  the  house  into  darkness  ex¬ 
cept  for  the  pilot  light  and  tube  fila¬ 
ments  in  the  radio  in  the  adjoining 
living  room,  which  had  not  been  : 
turned  on  before  the  crash. 

“Playing  a  hunch,  I  suggested 
that  as  long  as  we  could  not  study 
in  darkness,  we  might  as  well  listen 
to  the  radio.  I  turned  the  volume 
control  knob,  and  as  I  did  so,  the 
light  in  the  dining  room  came  on. 
When  one  of  the  other  students 
pulled  the  chain  to  try  the  lamp  be¬ 
side  the  radio,  a  loud  woosh  came 
from  the  radio  along  with  a  cloud 
of  smoke,  the  house  was  plunged 
into  total  darkness,  and  the  radio 
went  off. 

“I  then  replaced  the  fuse  at  the 
power  meter  in  the  basement  and 
came  back  to  find  all  lights  on,  but 
the  radio  was  turned  off  with  a 
large  sign  across  it,  “Out  of  Order 
DO  NOT  TURN  ON”.  I  calmly  re¬ 
moved  the  sign,  turned  on  the  radio 
and  thus  proved  it  in  normal  work¬ 
ing  condition.” 

Can  you  account  for  these  some¬ 
what  unusual  happenings?  The 
explanation  will  be  published  next 
month. 

Electronics  offers  a  payment  of 
i  five  dollars  for  problems  used  in 
I  this  department  Readers  are  en- 
{  couraged  to  submit  likely  problems 
:  (along  with  correct  solutions)  for 
consideration.  The  address  is 


FULL  WAVE  BRIDGE  TYPES 

Currant  cofitinuous 

Volts  in/Volts  out  Amporos  Frico 

22/11  2  S  3.00 

22/10  4  5.30 

20/22  15  20.00 

20/22  30  39.00 

20/22  45  50.00 

30/24  5.2  7.50 

30/24  10  15.00 

30/24  15  25.00 

30/24  20  29.00 

30/24  30  40.50 

30/24  45  07.30 

30/21  15  27.00 

30/20  30  52.00 

30/20  45  73.00 

44/30  2  5.50 

44/30  4  10.50 

44/30  10  10.00 

44/30  15  30.00 

44/30  20  30.00 

44/30  30  50.00 

44/30  45  03.00 

00/40  5.2  14.50 

00/40  10  21.00 

135/120  2  14.50 

135/120  4  20.50 

135/120  10  02.50 

Wo  iuvite  your  inquiries  on  coinplefe 
power  supplies  for  end  equipment,  bench 
rectifiers,  remote  controls,  periodic  re¬ 
versing  equipment,  automatic  controls, 
custom  building  and  accessories. 

50  MILLIVOLT  SWITCHBOARD 
SHUNTS  FOR  D.C.  INSTRUMENTS 

cemploto  witli  colibratod  10  ft.  loads 
and  iMrdworo 


with  advanced  academic  training 
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in  Rader,  Servos,  Competers,  Receivers, 
Solid  State  Physics,  Image  Coeverton, 
Pulse  and  Tuning  Techniques,  Special 
Pnrpeee  Tubes,  Networks  end  Syttams 
Design,  Light  end  Electron  Optics, 
Storege-Type  Tabes,  Photo-Electric 
Pickup  Tubes,  end  Relotod 
Test  Eqnipeient. 


Our  Long  Renge  Programs  eed 
Steady  Growth  Assere  Permeneet 
Employment  at  Excellent  Salaries  for 
Competent  end  Qualified  Personnel. 


fnterested  Persons  ere  Invited  fe 
Submit  Oeteiled  Resumes  eP  Eu- 
perience  end  Education  with  Sel- 
ery  Rsquirements  end  AraHahiUtf 
Date  to; 


Range  in  Amps.  Price 

foo  Amp .  3  5.00 

200  Amp .  5.50 

300  Amp .  7.50 

500  Amp .  12.00 

750  Amp .  17.50 

1000  Amp .  23.00 

1500  Amp .  30.50 

2000  Amp .  37.50 

3000  Amp .  51.00 

These  shunts  ore  dipped  in  a  special  cor¬ 
rosion-resistant  enamel,  and  then  sprayed 
with  moisture  end  fungus-proof  varnish. 
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CHICA(W:  6t0  N.  Mtekigon  dee.  (it) 

BAK  PBASCiaCO:  9$  Foot  8t.  (k) 


POSITIONS  VACANT 


WANTBI>-<-8ALES  Englneere  for  Urge  Indus- 
trlsl  Instrument  msnufseturer.  Prefer  Me- 
chsntcsl.  Bleotrlcsl  or  Chemlcsl  Bngineers  with 
few  xenrs  industrUl  experience.  FMne  opportun¬ 
ity  for  young  engineers  with  sales  aptitude  to 
connect  with  one  of  the  fastest  growing  indus¬ 
trial  instrument  companies  In  the  United  Statea 
Locations:  Houston.  Texas  and  Los  Angeles, 
California.  In  addition  to  aboYe  we  desire  eerY- 
tees  of  Application  Engineers  who  will  be  lo¬ 
cated  at  factory  in  New  England.  Exceptional 
opportunities  P-t21S.  Bleotronlca 


WANTBO--AIRCRAFT  Radio  Technlclana.  Bx- 
perlenced  Installation  and  maintenance  alt 
types  aircraft  eleotronte,  communication  and 
ttSYlgatlon  equipment.  Write  stating  sducation, 
experlencs,  and  starting  salary  desired.  At¬ 
lantic  AYlatton  SerYlce,  Box  1701,  Wilmington. 
Del 


SMPLOYMiNT  SiPYICE 


SALARIED  PERSONNEL,  IS, 000-121,000.  This 
confidential  service  established  1020.  Is 
geared  to  needs  of  high  grads  men  who  eeek  a 
change  of  sonnectlon  under  conditions  assuring. 
If  employed,  full  protection  to  present  position. 
Send  name  and  addreee  only  for  details  Per¬ 
sonal  oonsultatlon  InYlted.  Jlra  Thayer  Jen¬ 
nings  Dept.  L,  241  Orange  St.,  New  HaYen. 
Conn. 


POSITIONS  WANTED 


E.E.  MOST  Recent  position  Chief  Engineer 
Cathode  Ray  Tubes,  fifteen  years  design  and 
manufacturing  expeiisncs  recslYlng  and  trans¬ 
mitting  tubes  Also  esYsral  years  experlsnce  as 
project  engineer  electro-mech  products  Good 
administrator,  excellent  organiser  and  coordi¬ 
nator.  Unusual  business  and  executlYs  ability  te 
pn^ues.  Wish  to  be  considered  for  plant  man¬ 
ager.  works  manager,  or  comparable  admlnle- 
tratlYe  executlYe  position  with  email  or  me¬ 
dium  else  company.  PW-S20S.  Electronics 


POSITIONS  OPEN 

Locatiofl 

KANSAS  CITY.  MO. 
Electronic  &  Mechanical 
Engineers 

CLECTIKHIIC  CNRINIERg:  Must  bees  eoasMsr- 
sble  dseelopmeot  ssnerl— as  la  rsdle  tnasmit- 
ttuf  sod  reeeltlnc  equlgmsat.  AMIlty  te  fill 
posltAea  «f  taior  Prajset  mitneer  a  rsqulslts 

MECHANICAL  ENQINEER:  Mmt  bate  dsteloe- 
meat  expsrleaes  la  merhsaliml  disigi  of 
troale  or  predM  equIjmwiL  PrsrUeel  sad 

tbsoretleil  kaowledge  of  eaeierlals  Enlihm.  sheet 
■stal.  sad 

spoasthiilty. 

EALARY:  Ovea. 

Thsss  podtleas  sre  psnasnsBL 

iat  eduestloaal  sad 

Joy  V.  YfHcex,  PresAdeirt 
WILCOX  EUCTRIC  COMPANY,  INC 
1400  Chestiwt  St.  Komm  City  1,  Me. 
DopondmklM  conssMiaicelieae  sieoe  IflJ 


POSfTfONS  WANTED 

ELECTRONICS  METAL  Joining  Engr..  oYer  10 
years  experience  in  all  phases  of  welding, 
braslng.  and  mice.  Joining.  Has  graduate  de¬ 
gree.  has  written  many  technical  papers  and 
taught  courees  In  ibis  field.  Currently  In  full 
charge  of  Joining  actiYlties  for  5000  employee 
plant  of  major  riectrlcal  concern.  Can  furnish 
unexcelled  references  Desires  position  offsrlng 
greater  remuneration  end  supervisory  rank. 
P\V-3S12.  Electronics. 


DEVELOPMENT  AND  Design  experience.  In¬ 
dustrial  electronic  experience  with  use  of 
vacuum  and  gas  tubes,  relays  and  automatic 
electronic  controlled  machinery.  E.E.  '40.  PW- 
2330.  Electronics. 

PURCHASING  AGENT.  Aset..  Electronics  U 
years  exp.  with  Jobbers  war  surplua  research 
and  defense  plants,  atook  control  A  atorea  super¬ 
vision.  Vet.  N.  T.  area  only.  PW-3177,  Elec¬ 
tronics 

RADIO  ENGINEER  extensive  domestic  and  for¬ 
eign  experience  deairea  responsible  position 
with  aggressive  company  preferably  foreign 
field  Speak  and  understand  Spanish.  PW-l23t. 
Electronics 

SEUING  OPPORTUNITY  WANTED 

FIELD  ENGINEERING  and  Service  Organisa¬ 
tion  desires  additional  representatlona  In 
nuclear.  Industrial,  or  medical  electronics  Well 
establtahed.  technical  personnel  of  highest 
calibre.  Can  work  La.  Miss  and  Ala.  Write 
Delta  Electronics  Inc.,  P.  O.  Box  474,  New  Or- 


WORK  WANTED 

Twa  Teeluyeal  Writers 

Heavy  experience  Radar.  Sonar.  Bomb  direc¬ 
tors  fire  control,  ordnance.  PVeelance  work 
N  Y.  area  preferred.  <tood  security  rating. 
WW.3007,  Electronics. 

””  7or  sale 

Tor  Sale.^IRB  Proceedings 
If2«-lf41,  1I47-19S0.  John  C.  O'Brien.  212 
Malden  Street.  Rochester  IS,  N.  T. 


Used  2  months  Factory  cost  1494 — Sacrifice 
9S79~prepald.  Lyle  Mfg.  Co.  Box  291.  Hilo, 
Hawaii. 


PATENTS 

Coaanlt  A.  John  Mlehsl. 

Registered  Patent  Alt.  apeclalUlog  In  Elec¬ 
tronics  It  Park  Row,  New  York  19,  N  .T.  Tel. 
CO-7-9084. 

CONSULT:  Z.  H.  POIJLCHKK 
Reg.  Patent  Attorney,  1214  Broadway.  New 
York  1.  N.  Y. 


ENGINEER! 

e  IS  YOUR  WORK 
STIMULATING? 
e  ARE  YOU  CHALLENGED 
BY  YOUR  JOB? 
e  ARE  YOU  RECEIVING 
PROFESSIONAL 
RECOGNITION? 

SYLVAN  I A 

believes  in  building  men 

The  company  now  in  its  Sist  ynar  it 
eipanding  rapidly.  Nnt  rains  this  yrar 
cxcend  1938  by  16  times.  Additional 
high  coliber  men  ore  neednd  with 
training  and  eipcrience  in  oil  phosot 
ol  electronics,  physics  ond  mechanics. 

Write  us  about  yourralf,  if  your  us- 
perience  and  future  plons  fit  into  this 
picture. 

Horold  F.  Clorh 
Cmpfoyment  Manogtf 

SYLVANIA  ELECTRIC  PRODUCTS,  INC. 

Rodio  &  Television  Division 
278  Rono  Straot,  Buffolo  7,  New  York 


OUTSTANDING  OPPORTUNITIES 
FOR  PERMANENT  POSITIONS 
as  Senior  Electronic  Engineers 

In  largo  capaeilot  manuiactnrinq  con- 
corn  locatod  In  tho  Eout 

FILTER  ENGINEER  —  Exporioncod  man 
to  toko  chargo  oi  rosoarch,  dooign,  do- 
Tolopmont  of  radio  noiso  iillort  and  to 
bondlo  all  onginoorlng  probloma  rola- 
Uto  to  monniaelnro  of  tamo. 

CAPAaTOR  ENGINEER  —  Copoblo  of 
handling  onliro  proioci  oi  dooign.  de- 
Tolopment  and  production  ongtaraoring 
of  motol  caaod  hormotically  loalod 
popor  dioloctrie  capadlon. 

P-SIN,  ■iMtronIca 
ISO  W.  4i  St..  N.w  York  It,  N.  T. 


ELECTRON  TUBE  SALESMAN 

Natianally  kaewa  maker  of  eloetron  taboo  kao  pe- 
sltlocui  open  for  laen  exporieaeod  ta  eelMag  to 
maattfaetanra  OeMral  knowledge  of  radto  aad 
ulerldon  iDdmAiy  li  mmmmry.  Bail  oad  MldweM 
terrltorlao.  Mxerileat  owtortualtiea  Olvt  fun  de- 
talle.  lU^oi  held  itrletly  eenfidmdaL 
Boa  tW-SITI.  EteetroMee 
SM  W  42iid  Bt.  New  York  M.  N.  T. 


Additional  Soorchlight  Advertisement  on  the  opposite  page 


ELECTRONICS  — Alaich,  I9S2 
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SEARCHLIGHT  SECTION 


ENGINEERING  WITH  A  FUTURE 


RESEARCH  •  DEVELOPMENT  •  DESIGN 

The  continued  cmd  eteady  growth  of  estobUshed  research 
and  development  projects  has  opened  a  number  of  unusual 
opportunities  for  outstanding  and  experienced  men. 


ENGINEERS  •  SCIENTISTS  •  PHYSICISTS 


Positions  are  available  in  o\u  organisation  for  qualified 
personnel  in  the  following  fields: 


Circuit  Analy^ 
Ificrowaves 
Analog  Coii4>uters 
Servomechanisms 
Dynamics 


Aerodynamics 
Applied  Mathematics 
Physics 
Flight  Test 
Design 


Openings  exist  at  several  levels,  and  inquiries  from  recent 
graduates  ore  also  invited.  Salaries  ore  based  on  education, 
ability,  and  experience.  liberal  salary,  vocation,  insurance, 
and  retirement  plans  are  yoxirs  if  you  qualify. 

K  you  are  interested  in  a  secure  future  in  these  experimental 
fields,  write  and  give  full  details  to  Mr.  C.  G.  Jones,  Solcnry 
Personnel  Department 


ELECTRONIC  ENGINEERS 

Degree  in  Electrical  Engineering 
Plus  Maintenance  or  Repair  Ex¬ 
perience  on  SCR-584  Rador 

aECTMNIC  ENGINEERING  CGMPMIY 
IF  CAUFIRNIA 

tee  so.  ALVASAOO  STXirr 
LOS  ANOILES,  CALIFOSNU 


ELECTRONIC  ENGINEERS 
ALL  GRADES 

Small  electronic  research  and  develop¬ 
ment  laboratory,  located  8  miles  outside 
of  Woshineton,  D.  C.,  hos  several  open¬ 
ings  for  junior  ond  senior  electronic  engi¬ 
neers.  Degree  essential.  Varied  projects 
include  analog  computers,  servo  mechan¬ 
isms,  special  test  equipment,  etc.  All  De¬ 
fense  work.  Liberal  salaries  dependent 
upon  experience. 

THE  DAVIES  LABORATORIES 

Incorporated 

4705  Qneensbury  Road,  Riverdale,Maryland 


ATTENTION! 

Former  Field  Engineers 


We  urgently  need  men  with  elec¬ 
tronic  background,  and  preferably 
radar  or  computer  experience,  to 
supervise,  instruct  and  assist  in 
installation — maintenance  of  elec¬ 
tronic  equipment. 

Excellent  starting  salary  during 
foctory  training,  plus  overtime 
premium  in  field.  Substantial  in¬ 
surance  program.  Overseas  duty 
not  mandatory.  Salary  will  be 
commensurate  with  experience. 
Pleose  forword  your  personal 
experience  record  to: 

Pursonnel  SuperviMr 
Field  Eng.  Div. 

Reeves  Instrument  Corp. 
215  East  91st  St. 
New  York,  28,  N.  Y. 


PROJECT  ENCINEER 

For  IIHF  Mobile  Equipneit 

Grodnote  electrical  engineer  with  o 
itiinimnm  of  10  yoon  oi  good  pre- 
leeeioaal  itonding. 

Most  be  thoroughly  experienced  In 
all  phoseu  oi  cirenit  development  on 
low  power  tromsmltten  and  recelvert 
in  the  200  to  300  MC  bands.  Must  hove 
proven  leadership  and  drive  to  super¬ 
vise  oil  phoses  oi  design  and  develop¬ 
ment  oi  ttie  enUre  protect  and  capable 
oi  developing  new  components  where 
needed.  Background  in  sub-minloturt- 
sation  on  asset. 

As  a  corporation  with  SO  years  ex- 
istence  in  the  communication  Held,  ond 
with  iar  reaching  proiects  for  the  future 
esloblished,  we  offer  a  steady  position 
for  the  right  individual.  Salary  Is  at¬ 
tractive  and  working  conditions  are  ex- 
cellent.  Choice  locotion  on  Long  Islond, 
close  to  all  recreation  facilities. 

Contact  Mr.  PHILIP  N.  LEHB 
Chief  Engineer 

DICTOGRAPH  PRODUCTS  tlUC. 

95-2S  149th  Street 
lamaica  1,  L.  I,  New  York 
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March,  1952  — aECTKON  ICS 


SEARCHLIGHT  SECTION 


P-US4*  Etectronica 
tIO  W.  41  8t^  N«w  York  SC.  N.  T. 


aECTRONICS  — Marck,  1952 


P  I  *  WEAPONS 

^  INSTALLATION 

-■  AAachanicol  Engineers,  Electronics  and  Electrical 
Engineers,  Physicists,  and  Mathematicians.  A 
variety  of  positions  in  saseorch,  development  and 
productian  open  for  men  with  Bachelors  or 
advanced  degrees  with  or  without  applicable 
experience. 

These  are  permanent  positions  with  Sandia 
Corporation,  a  subsidiary  of  the  Western  Electric 
Company,  which  operates  the  Laboratory  under 
contract  with  the  Atomic  Energy  Commission.  The 
Laboratory  offers  excellent  working  conditions  and 
liberal  employee  benefits,  including  paid  vaca¬ 
tions,  sickness  benefits,  group  life  insurance  and 
a  contributory  retirement  plan. 


Albuquerque,  center  of  a  metropolitan  area  af 
1  ^0,000,  is  located  in  the  Rio  Grande  Valley,  one 
mile  above  sea  level.  The  "Heart  of  the  Land  of 
Enchantment,"  Albuquerque  lies  at  the  foot  of 
the  Sandia  Mountains  which  rise  to  1 1 ,000  feet. 
Cosmopolitan  shopping  centers,  scenic  beauty, 
historic  interest,  year  'round  sports,  and  sunny, 
mild,  dry  climate  make  Albuquerque  an  ideal 
home.  New  residents  experience  little  difficulty  in 
obtaining  adequate  housing  in  the  Albuquerque 
area. 

Make  application  to  the 
PROFESSIONAL  EMPLOYMENT  DIVISION 


SANDIA  BASE 
ALBUQUERQUE,  N.  M. 


^^ny§neers 

(Senior — IS  or  MS)  ’ 

With  MinimuM  3-5  ycort  experience 

DEVELOPMENT  WORK  “ 
OF  REAL  CHALLENGE  I 

li 

Deeiqn  and  development  oi  Anna'e 
intricate  electronic  equipment  colle  S 
on  every  part  oi  your  training,  ex-  g 
perience,  and  skill.  ^ 

Openings  in;  S 

GYROSCOPICS  § 

ANALOG  COMPUTERS  I 

FIRE  CONTROL  SYSTEMS  § 

SERVO  MECHANISMS  i 

INSTRUMENT  DESIGN  | 

CONTROL  CIRCUITS  § 

TECHNICAL  WRITING  % 

I 

Addifionoi  Bene/its  Include:  4 

■:% 

•  Salarlea  amonf  tba  hiffheat  In  industry  % 

.  .  .  plus  overtime  and  out*of>plant  ^ 
Bonuses. 

•  Cut  of  llTlnK  benefits.  ^ 

•  Liberal  pension  plan.  ^ 

•  Company-paid  Blue  Cross.  s 

•  Company-paid  life,  health  and  accl-  ^ 
dent  insurance. 

•  Periodic  merit  reviews  and  merit  In-  ^ 

creases  ^ 

§ 

Send  Compidfe  Detoiis  To*  ^ 

Tdchnicol  Personnel  Office  E 

ARMA  CORP.  I 

254  36rii  St.  Brooklya  32.  N.  Y.  | 


[NHRS  WITHOUT 
COLLEOT  DEORTTS... 

We  put  no  limits  on  your 
engineering  future!! 

•  Are  you  capable  ol  debug 
real  professienal-leTel  engi¬ 
neering  woA?  U  you  hare  dem¬ 
onstrated  Tour  obUity  to  do  first 
eloM  engineering  work  but  feel 
you  ore  being  handicapped  by 
the  lock  of  a  college  degree,  get 
in  touch  with  this  company. 

WE  ARE  a  large  manuiactorer  of 
Electronic  Equipment  (Military. 
Ayiotion.  Autmnotiye.  TelerlsSon)  and 
hare  oyer  100-miUion*doUor  bocklog. 
Locoted  on  Eastern  Seobocml. 

•  There  are  many  responsible 
poeitioos  open  in  our  organi- 
totlM  which  offer  unliadted  op- 
Bortunity.  We  wont  them  till^ 
by  competent  men.  regordless 
of  their  formal  edncational  bock- 
grounds. 


SEARCHLIGHT  SECTION 


MAKE  THIS  YOUR  HOME 
FOR  IMPORTANT  WORK 
UNDER  IDEAL  CONDITIONS 


TV  RECEIVER  DESIGN  ENGINEERS 
ELECTRONICS  ENGINEERS 

FIELD  ENGINEERS 
TEST  S  INSPECTION  ENGINEERS 
LAB.  TECHNICIANS 
NEEDED  TO  WORK  ON:  Radar,  G.C.A.,  Mobile  Radio, 
Auto  Radio,  Airborne  Communication  &  Navigation 
Equipment,  Television,  Antennas,  Microwave  Equip¬ 
ment,  Servo  Mechanisms,  Guided  Missiles  and  Test 
Equipment  Design. 

YOU  BENEFIT  AT  BENDIX  RADIO:  from  high  wages, 
a  modern,  air-conditioned  plant,  paid  vacations  and 
holidays,  group  iqpurance  and  a  good  chance  for 
advancement. 

Housing  immediately  available  in  the  beautiful  suburban 

and  country  areas  that  surround  the  Bendix  Radio  plant. 


j.^encf/y  l^adio 


Writ*,  IVire  or  phono 

MR.  E.  O.  COLE,  DEPT 

DIVISION  OP  BtNDIX  AVIATION  CORPORATION 

BALTIMORE-4,  MD.  Phono:  TOWSON  2200| 

iAc  ZiloiU> 

Clecitcnic  Gifui^ntent 


Wanted 


ENGINEERS 

AMD 


SCIENTISTS 


Unnoual  opportunlttoo  let  eaMoBdinq 
oad  osporloncod  mon. 

Thooo  top  pooittono  IotoIto  ptoBmta- 
ory  ond  producdon  dooKm  in  advaneod 
military  aircroit  and  opoelal  woopons, 
inelndlnq  qnldod  mlsalloa. 

Immodloto  posMona  Inclndo: 
Wolght-contiol  onglnoors 
EUetronie  proiact  anglnaota 
Eloctronic  hutmmantatlon  anglnaara 
Radar  anqinaora 
night  taat  anginaata 
Straaa  anglnaara 
Aaro-  and  tharmodynamldala 
Sarro-machoniata 
Powar  plant  InatoUatlon  daolgnoia 
Stmctnral  daalgnara 
Elactro-machonleal  daalgnara 
Elactrical  InatoUatlon  daolgnora 
ExcaOani  location  In  Soathom  CaUaniio. 
Ganorona  oUowoneo  for  trorol  axponaao. 

Writa  today  for  coaiploto  fnfoamallon 
an  thaao  aoaantial,  long-lotm  pooIHuna 
^  Plaoaa  tncluda  raannw  of  yonr  OApart- 
I  anca  &  training.  Addraoa  Inqniry  to 
Diraetor  of  Englnaartng. 


NORTHROP  AIRCRAFT,  INC. 

1000  I.  Rraadway 

Hovtharaa  (Laa  Aagataa  Caonty)  CaRtamla 


AC  SPARK  PLUS 
DIVISION 

of 

GENERAL  MOTORS 
CORPORATION 

PRECISION  INSTRUMENT  PLANT 

Potitiom  now  ovaUabla  for  higbatt  collar 
panooaal  in  tka  fiald  of  oirboma  auto¬ 
matic  aUctro-macliaaical  coatrol  oguip- 
mant. 

MECHANICilL  DESIGN  ENGINEERS 
aECTRONIG  ENGINEERS 
SERVO  ENGINEERS 
ELECTRONIC  DESIGNERS 
MECHANICAL  DESIGNERS 

Naw  aad  axpandiag  diviaioB  of  aa  aWoh- 
iitbad  firm  with  20  yaars  of  (uccamful 
axparianca  in  tka  iostrument  fiald.  Work 
iavolrad  daals  vHk  tka  awnufactare  and 
dayalopoiant  of  kigkiy  complex  aqnipmaat 
of  tko  moat  odroaced  type. 

Wrfto  or  Apply 
AC  Spark  Plof  Diviaion 

GENERAL  MOTORS  CORPORATION 

1 925  E.  Kanilworth  Place 
Milwankaa  2,  Wiacontin 


ENGINEERS 

Electronic  &  Electro-Mechanical 

DESIGNERS 


Make  Your  Move 
In  the 
Right 
Direction 

POSITIONS 
THAT  POINT 
TO  A 

SUCCESSFUL 
FUTURE! 


Minimum 

kuquirtmunit 

for 

ENGINEERS 

Four  yMrs*  txptfttnct 
in  odvanccd  rtstorch 
ond  dcYtlopmcnt  on 
Rodor  Sytttms,  Com- 
pvttrt,  WoYt  Gyido 
ond  Anttnnos,  Fir« 
Control^  Moving  Tor> 
got  Indicotion,  Sorvo* 
modionisms.  Polio 
Tochniqooif  Gyro- 
Kopic  Eooipnitnf  ond 
RoGited  Fiolds. 


Mifiimifni 

Roqujr«m«fits 

for 

DESIGN 

ENGINEERS 

iockgroond'Espo- 
rtioncc  in  dotign  9* 
Ligkt  Mochinory*  Ro 
dor  SyitofMa  Compo- 
ton,  Moving  Torgot 
Indicotorta  Str^ 
mochoniimia  Gyro- 
Kopk  Eqoipoiont  ond 
Rolotod  Fiolds. 


If  your  skills  are  now  boing 
fully  utUited  In  o  vrtoV  dofonse 
industry,  please  do  not  apply. 

Kindly  sond  rotumo  ond  tolory  roqiiiromcnts  to 


W.L.  MAXSON 


CORPORATION 


460  W.  34th  St.  Naw  York  1,  N.  Y. 


CORNELL  AERONAUTICAL 
LABORATORY,  INC. 

an  affiliate  of  Coraall  Uahrartily 

amploya  about  7M  paepla  oa  otial  raaanrch 
work  in  all  brancboa  ol  aoronaatleal  aci- 
onoo.  Wa  ora  graduaUy  oxpandlng  our  aci- 
ontille  atotl.  and  bars  aoTeral  pormanonl 
positiona  opon  lor: 

ELECTRONICS  ENCINEEM 
PHYSICISTS 

MECHANICAL  EH6INEERS 
AERODYNAMKISTS 
AERONAUTICAL  ENSIHEERS 
CHEMICAL  EN6INEERS 
in  xueb  fialda  aa: 

GUIDED  MISSILES 
RADAR  RESEARCH 
BASIC  AND  APPLIED  PHYSICS 
ELECTRONIC  COMPUTERS 
SYSTEMS  ANALYSIS 

AIRCRAFT  PRECISION  INSTRUMENTATION 
WIND  TUNNEL  RESEARCH 
FLIGHT  RESEARCH 
DEVELOPMENT  ENGINEERING 
HEAT  TRANSFER 
THERMODYNAMICS 

Minimum  roquiromont  la  a  BA.  Adooncod 
dogmas  ora  omn  bottor,  but  oxporlanco  to 
uo^  up  tfaa  dogroa  la  rooUy  baaL  Wo 
pay  Indaatrial  lafarioa.  Otbor  tonglblo  ad- 
Tontaqaa  bora  (lor  oxamplo.  our  soUopon- 
aorod  intoraol  roMorcb  policy)  ibould  bo 
of  particular  intoraol  to  mon  wllb  tntoUi- 
ganoo,  Ingonnlty.  and  inlUatiTa.  Bond  ns 
your  rosnma;  all  Inqulriaa  am  alrlelly  eon- 
fidoatioL  Premising  candidatas  will  bo  In- 
Titod  to  Butialo  tot  intorrlawa  at  Labora¬ 
tory  oxponsa. 

CORNELL  AERONAUTICAL 
LABORATORY,  INC. 

P.  O.  Box  2SS  Buffalo  21,  Naw  Yorti 
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SEARCHLIGHT  SECTION 


Special  opportunities  for  YOU  in 


LOOKING 


that  sunshiny,  smog-free  dty  on  the 


li  Tou'r*  a  lep  paiiermu  In  lha 
iiald  oi  phriles,  •lactroole  rapt- 
BMrioq  or  d^pn.  oad  yoo'ro  look- 
lap  ior  a  eoroor  cn  woD  oo  o  woll- 
pold  poolllon.  U  will  pay  yoo 
iBTootlporto  Iho  oacoUont  opportna- 
Hy  wo  oilor. 


Convoir  (Consolidated  Vultee  Aircraft  Corporation)  is 
now  accepting  applications  for  these  following  positions 
in  its  modem,  progressive  Engineering  Department. 


BASIC  QUAUFICATIOKS:  Mal- 
mm  oi  lour  yoor'o  oaporioaco  la 
odvoBCod  rosoarch  or  dorolopBoal 
rololod  lai 

e  PULSE  cncum 

e  COMPUTEB8 
e  NUCLEAB  INSTBUMENTS 
e  MINIATUHIZATION 


7~^  Microwave  Engineers 

Servomechanism  Engineers 
Electronics  System  Engineers 
Electronic  Circuit  Designers 

Unusual  opportunities  for  those  experi¬ 
enced  in  the  design  and  analysis  of 
Radar  and  Missile  Guidance  Systems. 


niUSTHATED  BROCHUBE  oo  le- 
qooot.  Plooso  wrRa  (pMap  ooe- 
mory  oi  yon,  odocottoa  oad  oapotl- 
ooeo.  plea  tolary  ropairoaiaalo)  lot 


THE  BERKELEY  SCIENTinC  CORP. 

2200  Wripht  Avtaeo 
RICHMOND,  CALIFORNIA 


'  WOKKIN0  PACTSt  You  got  two  hoKdoys  o  wook  ot 
Convoir  —  ovortUn#  occomplitliod  in  5*doy  wo^.  AttroctWo 
tolory  rongot.  An  **onginoors'*  onginooring  doportmont . . .  wHh 
sHmuioting,  compotont  OMOciotot  •  o  •  ond  intorofting,  choNong* 
ing,  ouontiol,  long*rongo  pro|octt  of  o  wido  voriofy  Including 
—  commorciol  olrcroft,  militory  oircroft,  onginooring 

rofoorch  ond  oloctronk  dovobpmont.  ExcoNont  pofont  royolty 
orrongomonft.Top*nofcK  rotiromonf  plon  —  bottor  fkon-ovorogo 
Rfo  ond  hooltb  kmironco.  Comploto  progroM  •  solory  rovlow 
for  ooch  porson  fwico  yoorfy.  Opportunity  for  continuing 
onginooring  odvcotion. 

UVINO  PACTSi  Son  Diogo,  wHh  Hs  wondorful  rosidon* 
tiol  oroot,  offors  you  ond  your  fomily  kKomporoblo  Hving. 
Idool  cRmoto  —  cool,  doon,  dry.  AAountoim,  dotort,  Moxice, 
HoMywood,  Lot  Artgolot,  Pocifk  Ocoon,  boochot  ond  boy  ~ 
only  hours  or  minutot  owoy.  It  offon  you  o  now  woy  of 
plootont,  rofrothirtg,  koppy. 


ELECTRONIC 

ENGINEERS 


Electronic  Enpineers  qualified  by  desipn 
experience  on  DC  and  wide  band  omplifi- 
ers,  low  power  pulse  circuitry,  computers, 
telemetering  or  allied  fields,  should  con- 
toct  Trocerlob,  Inc. 

Ttoceriab  manufactures  instruments  of 
oil  types  for  the  tost  growing  field  ot 
radioactivity  and  os  one  of  the  foremost 
leaders  in  this  field,  has  much  to  offer  its 
employees  concerning  security  ond  fine 
opportnnities  for  odvoncement. 

Engineers  who  hove  hod  responsibility 
for  design  of  electronic  instruments  in  o 
monufocturing  orgonixotion  with  supervi¬ 
sion  of  Junior  Engineers  ond  Technicians 
ore  invited  to  write,  giving  o  detailed  out- 
lioe  of  training  ond  experionce.  Corra- 
spondence  will  be  confidentiol.  Selected 
opplkonts  will  be  osked  to  come  to  Boston 
ot  oar  expense  for  interview. 

InJmttrial  Refotioiix  Deportment 

TRACERLAB,  INC. 

130  Hiph  Street  Boston  10,  Matt. 


lit  rucuivu  gururouft  truvul  ciltuw«n<»u. 
»•  buuklutt  and  cumplutu  ififu«iuiat*uA. 


II  y»w  qwoltly.  you 
SfMO  COUf>OM  for 


Mr  H.  T.  Brooks,  fwgimuriiig  Ouporfmoid  f9$ 

Convofr,  3302  Pocifk  Hiway,  Son  Diogo,  Colifomio 

Plooso  sond  mo  RH  bookloti  doscribing  fho  Convoir 
Opportunity  for  mo  ond  my  Convoir  Appikotion  Form. 
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My 

city 

SEARCHLIGHT  SECTION 


COLLINS  RADIO  COMPANY  . 

has  excellent  opportunittes  for  electrical  and 
mechanical  engineers  in  the  following  Helds: 


RADIO  COMMUNICATIONS 

RADIO  NAVIGATION 

SERVO  MECHANISMS 

GYROS 

ELECTRONICS 

RADAR 

COUNTER  MEASURES 


COMPUTERS 
GUIDED  MISSILES 
AUTO  PaOTS 
AISCRAFT  mSTRUMENTS 
SPECmCATIONS 
QUALITY  CONTROL 
TECHNICAL  WRITING 


9  S««  Glum  G.  Johnson  or  W.  H.  Blegor  of  tho  CoIUns 
Radio  Company  at  tho  Waldorf  Astoria  during  tho  IRE 
Conoontion  in  Now  York. 

An  association  with  CoIUns  brings  many  adoantagos — 
opportunity  to  tho  limit  of  your  capacity,  salary  com- 
monsurato  with  your  obiUty.  low  cost  Insuranco,  hospital¬ 
isation  and  surgical  sorrlco.  Solectod  oppUccmts  wUl  bo 
givon  trips  to  Codar  Rapids  for  intorriow.  Tho  roquiro- 
mont  is  a  BS  dogroo  in  on  accroditod  iour-yoar  school. 

COLLINS  RADIO  COMPANY 

Cedor  Ropidt*  lowo 


OUTSTANDING  OPPORTUNITIES 
FOR  PERMANENT  POSITION 
at  Machanical  EagiiMtr 

In  ItrfB  ctptoitOT  rannuf  art  tiring  roocrra  located 
In  tba  Kml.  ExccutlTC  ablUrr  to  dlreact  drsAgners 
and  drafUmm  la  prcpaaruon  of  manufarturlng 
m«rlfleatlona  of  paper  dielectric  capacitors,  pul^ 
networka  and  radio  noUa  flltera. 


SALES  ENGINEER 

• 

• 

Lonq  establsibed  Precision 
Eloctronic  Iiutrumont  Manu- 

• 

Position  requires  man  with 

• 

iacturor  ploiu  pormonont  pro- 

• 

B  S  in  E  E  or  squivalsnt 

gram  oi  tochnical  market  re- 
soardi  and  customsr  contact. 

• 

and  6  to  10  years'  sxpsri- 

• 

Program  Includes  other  inter- 

• 

encs  in  one  or  more  oi  the 

• 

eeting  technical  sales  ossiqn- 
msnts. 

• 

ioUowing;  ELECTRONIC 

• 

a 

• 

INSTRUMENT  DESIGN  OR 

DEVELOPMENT,  GENERAL 

• 

Salary  wUl  be  commensurate 
wllh  abUlty.  We  are  located 

• 

ELECTRONIC  SYSTEMS 

• 

in  a  desirable  residential 
area.  Ton  wUl  find  room  to 

• 

OR  CIRCUIT  ENGINEER- 

• 

expand  your  ahilitios  In  our 

• 

ING.  TECHNICAL  SALES 

organixotion.  Please  send 
resume  oi  educotion  and  ex- 

• 

ENGINEERING. 

• 

perience  to  Sales  Manager. 

• 

• 

BOONTON  RADIO  CORP. 

1  BQONTON.  N.  J. 

STAVID 

ENGINEERING,  INC. 

hot  openings  for 
Graduate 

ELECTRONIC 

ENGINEERS 

MECHANICAL 

ENGINEERS 

Experience  in  Design  and  Devef- 
opment  of  Rodar  and  Sonar 
necessary. 

Broad  knowledge  of  Search  and  Fire 
Control  Systems;  Servo  Mechonisms,  Spe¬ 
cial  Weapons.  Microwave,  Antenna  and 
Antenna  Mounts,  etc. 

Mechonicol  Engineer  should  also  have 
experience  in  packaging  of  Electronic 
Equipment  to  Gov't  specifications  includ¬ 
ing  design  of  complex  cabinets,  shock 
mount  and  sway  brace  structures.  Servo 
Mechonisms. 

Positions  are  available  in  Field  Service 
and  Technical  Writing. 

Liberal  personnel  benefits  including  life, 
sickness  ond  accident  insurance,  and  a 
worthwhile  pension  system.  Poid  holidays 
and  vacations. 

Personnel  Office 

312  Park  Ave. 

Plainfield,  N.  J. 

Telephone  Dunellen  2-1400 


WANTED 

ELECTRONIC 


Excellent  position  in  expanding  corpora¬ 
tion  for  a  man  who  can  take  charge  of 
the  development  of  electronic  instru¬ 
ments  for  the  geophyslcol  field.  Prac¬ 
tical  engineer,  preferably  geophysicoL 
theoretical  background  in  low-frequency 
networks  and  ampliflsr  design,  and  at 
least  a  BR.  in  EE  required.  This  is  a 
lop  opportunity  for  a  mon  with  initia¬ 
tive. 

Reply,  in  full  detoil,  to: 

Chief  Engineer 

Centuiy  Geophysical  Corporatioa 

1339  North  Ufica  Tulsa,  Ohio. 


ENGINEERS -TRANSFORMER 

Opportunity — Capable  Men 

Wall  attobliahad  Chieogo  Concan  has 
axcallant  opportunitias  in  both  Chtea^ 
and  Sootharn  ColUomla  plonta  for  qnall> 
Had  anginaars  axpariancad  In  Traasformar 
daaion  and  daaalopmaat,  partScuIarly  in 
tha  hypartU  typa.  Most  ba  familiar  with 
MU  T  27  apacUicatioos.  Salary  comaan- 
aurata  with  abUity.  Our  amployaaa  know 
ol  thla  ad.  Plooso  aond  rasumo  to  Dlroctor 
of  Parsonnal. 


March,  1952  ^  ELECTRONICS 


SEARCHLIGHT  SECTION 


OPPORTUNITIES 
FOR  EXPERIENCED 

ELECTRON  TUBE 
ENGINEERS 

RAYTHEON  MFO.  COMPANY 
SPECIAL  TUBE  SECTION 

lOOl  THB  BTABUIHKD  OBaAinZATIOM 
AND  UCOMZ  A  PANT  OF  THXIA  LONO 
BAMOB  EXPANBION  PBOGBAM.  PLANT 
LOCATXD  m  BESIOENTIAL  BUBUBB  OP 
BOBTON.  THE  EDDCAHONAL  AND  INDD8- 
TBIAL  HEABT  OF  NEW  ENGLAND. 

•  EZCZLLENT  OPPOBTDNniES  TO  Dl- 
PBOVE  FOBMAL  EDOCAHON 

•  PEBIODIC  BALABY  AND  PBOMOTION 
BEVIEW 

•  HOSPRAUZAnm  A  MEDICAL  IN8DB- 
ANCE 

•  BETIBEMENT  PBOGBAM 

•  EXCELLENT  LIVING  CONDITIONB 

•  SALABIEB  COMMENSUBATE  WITH 
ABILITY 

MDflMDM  BEQUIBEMENTS; 

1.  At  ImsI  two  roan*  oxporioaeo.  at 
oqolTOIont,  ia  oioctnm  tubo  akonulae* 
tnfo,  dooiqn,  roMoreh  or  doTolepnoiit. 

2.  Ootstaadiag  rocord  of  achioTomont  la 
thio  Bold. 

U  latofootod.  Mad  coaiplolo  rooiuao.  la- 
eludiaq  talary  oitpoctad,  to; 

G.  W.  Lowh,  Pononnol  M«r. 

RAYTHEON  MFC.  COMPANY 
RECEIVING  TUBE  DIVISION 

S5  CHAPEL  STREET 
NEWTON  SB,  MASS. 


ElEGTRONIC  COMPONENTS 
SPECIALIST 

Graduate  citBiiiecr  tkorouBlily  experienced 
in  design  and  production  of  electronic 
components,  such  os  capacitors,  resistors, 
transformers,  etc.,  to  consult  and  engage 
in  full-time  research  in  brood  field  of 
electrical  enginoering.  Unusool  opportu¬ 
nities  for  professional  growth  ond  odronce- 
mcnt  io  large  progressive  reseorch  orgoni- 
zotioii.  Prompt,  confidential  hondling  of 
oil  opplicotioos.  Please  reply  directly  to 

BUTfOL!  MEMORIAL  INSTITUTE 

505  King  Avenue 
Celurtbus  1,  Ohio 


engineers... 
physicists... 
chemists... 
metallurgists... 


GENERAL  ELECTRIC 

{fa/r  Mean  A  Zurning  Point  in  your  Career 

In  terms  of  personal  matisfaetion,  assured 
professional  advanremenig  diversifieation, 
and  prestineg  you  can  give  new  impetus  to 
your  career  through  these  pof«itions  now 
open  with  General  Electric  in:  Advanced 
Development,  Design,  Field  Service,  and 
Technical  Writing*  in  connection  with: 
MILITARY  RADIO  ft  RADAR 
MOtILI  COMMUNICATION 
MUlTimX  MICROWAVi 
COMMUNICATIONS 
CLfCTRONIC  COMRONINTS 
TELIVISION,  TUIIS  end  ANTtNNAS 

bbt  /IdroHired  Owgr##  la  EU^etrirml  ar 
Metkmmirmi  Crnginr^ringt  ^ky$tr»t  Ualalfurgy  ar  Pky»a 
icmt  Ckt‘mistry  aad/ar  exp^rieme*  In  tAw 
indniiry  naaaBEary. 

^faoma  sand  ratvma  fo: 

DIPT.  2SA, TICHNICAL  PIRSONNIl 
■  LICTRONICS  PARK 

GENERAL®  ELECTRIC 

SYRACUSE,  N  .  Y. 


ELECTRONIC 
PROJECT  ENGINEER 


An  asMilns  f«r  s  Prsjnct  Enfinmnr  t«  tsM  mm. 
•ftmr  M  Intfa^nmtlan  pmrtatf.  th«  direction  df  a 

maiar  aaaar  dasnlapnnBt.  U  now  asrallaala.  A 
•ret  daaa  SacktrMnd  in  alactranie  daalfa  wItM  at 
kast  2  yaart  axparkaoa  aa  a  areket  ar  aaaktsnt 
arejaet  antinaar  an  a  aiilitary  oketroak  arekat  k 
redakad.  Sanar  aKawknoa  U  datlred  iNit  n  nat 
naeawary.  Oar  lanar  aethrtty  li  asaandlnf  featM  la 
aamaarelal  and  military  aaNkatiant  and  afara  an 
aaaalknt  apaarf  alty  far  a  faalHkd  maa.  Pkaaa 
aantaat  P.  IT Lysis  PseHk  Dtaklan, 


BENDIX  AVIATION  CORP. 

Nortli  Hollywood,  Colif. 


ELEC.  ENGRS.  AND  PHYSICISTS 

Need  scientific  personnel  for  developmental  work  pertaining  to  bolloona. 
I*reier  advanced  degrees  and  some  research  experience  involving  com¬ 
munications,  instrumentation,  telemetering,  servomechanisms,  gas  gen¬ 
eration,  low  temperature  research,  flight  operations,  or  related  problems. 
Salaries  commensurate  with  experience.  Liberal  employee  benefits, 
including  moving  expenses  both  ways.  Submit  details  oi  background  to: 

ImphymMHt  Boroou 
Rnl  17,  Adn.  Bldg. 

University  of  Minnesota 

MiniMopolis  14,  Minn. 
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SEARCHLIGHT  SECTION 


715-19  ARCH  SI. 

T  civpboncs 


PHILA.  6,  P 


METERS 

J  »c  I'/i,;  R  OtJar  Ma<  SI*  ((.4KV  m*I*)  16.71 

*■*00  ivi*  n— SiBMM  Mlrtl  MUt .  6.36 

M*  UliUMiH.  DC— tV»'  ram*— . 4.S* 

li*-  **  *™"  •*■•**>  *•»» 

W  ail.  00  iw  R.— ewml  ElaMrK . 2.16 

J  “»•  !£  **<?  ■* — .  S.I6 

J*  V  OC  Omaral  Etoatrle .  6.66 

3  MR.  RF  !tiV  R.— Wm«h .  6.6* 


GENERATORS  AND  INVERTERS 

EellpM.PKaMr  tyf«  7I6.3A  (Nny  M**«l  NEA.3AI 
Oatmt-AC  IISV  ig.4A  660  to  I4«6«y.  1,6:  OC  3* 

V»lt«  €•  Amis.  BrMtf  nfw .  $St.M 

EclitM.PtoMM-  tym  I23S.IA.  Oatfllt-S*  Valti  OC 

IS  Aaiai.  Braa*  Naai.Orltlaal  Paekla* . 613.66 

PE.2I*  lAaarton-2S  VDC  to  IIS  VAC  4*6  ay  16*6 

VA.  (Naar)  . M*.S6 

6.  E.  SD2INJ3A  lllvartar-24  VOC  to  116  VACM 

cy  46S  VA  (Raw) .  632  SO 

Piaiwar  Tyaa  000- IB  lavtrtor.2SV0C  to  I2*V  000 

cy  7  aaia  AC  (aw*l . 622.66 

C.^^E,  lavartor.2SVDC  to  120  VAC  600  cy  7M^V^ 

AT^  Invartar  SVOC  to  116  VAC  M  'ey  TV"- ..  .S'S* 
PU.7/AP  ln«artM'.26VOC  to  IIS  VAC  4*0  ay  2600 

VA  (aia*)  . 176.00 

Eellai*  Plaaaar  tyaa  I2I2IA  I martar-Vattm*  ta* 
fraaaaocy  ratalataO— 24VDC  10  Aiap  lapat— AC 
aatoat  IISV  3,6  400  cy  2S0VA  0.7  PF— <Na>il 
S22S.OO 


COAXIAL  CONNECTORS 


M-timr  $  .«•  I 
«»-18P  .M 
8S-1SPN  .«• 
«»>1T  l.M 
U>3AP  l.M 
U-22AP  l.M 
U-22P  2.1« 

U-22J  l.M 


t2*2aR 

U>22SP 

t2-22T 

82- IM 
•2-7AS 
A2-m 


OIL-FILLED  35  KV  AND  50  KV 
ISOLATION  TRANSFORMERS 

L  M  flf.  Mt.  I  IftV  m  VA  iRMtatM  f«r  MKV 

I  ir  D . 


FULL  LINE  OF  JAN  APPROVED 
COAXIAL  CONNECTORS 
IN  STOCK 

UMS— H— PUm- IN  iMC 


VOLTAGE  DIVIDER 

GaCa  Cat.  CMMMO.I  Milf34G.|  i7,24«.4« 
Mm  MV  7»:l  rtttto  wire  wmr4  MUM  Nl. 
«M  4rH  X  iro . S77.M 


2  4^  LOW  INERTIA  SERVO  MOTORS 

DIEHL  Tirw  m  2».||  71  Vtt  «  eyeto  4  wMtt— 

KOlLtM  ANI^'  vtit’ m  4  wM  ISM  Rra— 

MW  . $22.50 


UO>liy^  l.M  UQ-87/U  1.60  UO-lf^ 

OO-lf/U  l.MlnO>S8/U  1.MOO-201/U 
UO>31/U  .M  UQ-OO/U  1.60, 00-201/0 
0O-21A/n  l.M'  00-00/0  1.60  00-206/0 

00-21%^  l.M;  00-66^  l.M  00-224/0 
00-22/0  1.26  00^/0  1.16  00-226/0 
00-23B70  1.66  00-103/0  .66  00-246/0 

00-22/0  1.20i  00-104/0  1.40  00-264/0 

00-22B/0  l.M!  00-106/0  .16  00-266/0 

00-24/0  l.M  00-106/0  2.M  OOMO/O 
00-26/0  1.26'  00-106/0  2.M  00^/0 

00-27/0  l.M  00-146/0  2.66  00-262/0 
00-27i^  2. Ml  CW-166^  .M  00-272/0 
00-20/^  l.M  00-166/0 n.M  00-274/0 
VQ-90/V  2. M  00-167/0  6.86  00-276/0 

00-24/0  16. M  00-171/0  2. M,  00-276/0 
00-26/0  17. M  00-172/0  .40!  00-290/0 

00-27/0  17. Ml  00-176/0  .16i  00-291/0 

00-67/0  2. M  00-176/0  .16  00-206/0 

00-56/0  .M  00-177/0  .241 


MPD  VDC  Prl€« 

6  MM  2.76 

U  MM  6.96 

1  MM  3.76 

1-1  36M  i.M 

23  3SM  16.M 

.6  26M  3.46 

3  SM6  4.M 

.62  46M  1.35 

2ia3  46M  3.95 

3  4M9  6.95 

.1  59M  1.66 

.3  5M6  3.56 

1  6#M  4.66 

.61-.62  66M  1.66 

.1  76MR*4  1.79 

.1  79M  3.66 

.l-.t  7599  6.95 

1  75M  13.M 

.t76-.975  6KV  6.M 

.1  13KV  6.95 

.946  16KV  4.79 

.M  16KV  4.96 

.976  16KV  6.96 

.36  MKV  19.95 

1-2  2MVAC  1.95 

19  2MVAC  2.96 

13.75  2MVAC  4.19 

15  2MVAC  4.M 

5  449VAC  3.19 

3.9  669VAC  2.59 

7  666VAC  4.3 

I  669VAC  4 


QUOTATION  UPON  RIQUCST  ON  ANY 
CONNICTOKS  NOT  LISTED  NEKI 
M-268  MC-277  PL-2MA  PU226 

M-260  MC-220  PL-374  80-229 

M-2MA  PL-256  PL-264  80-264 

M-360  PL-269  PL-298  TM-301 


MISCELLANEOUS  EQUIPMENT 

I- 62F  Stliyw  Iii4lcat«r  . ■ 

8CR-5I5  reml.  w/4yn«M«t«r,  rentrel  tax....  6 

A«»«rex  IBt9  Gmmm  CMnt«r . 

Pvw«rt1tt  1229— II9/230V  lRp«t— O-TTW  •«t 

•  9  xnp . j 

EIHAC  3ST  lonlxatiDn  Qmh . 

R.7/APB.2  R«Miv«r  .  4 

II- 76/AP8-I9  Rteelwr  . 4 

FL-8  lOM  flttr . 

IIM-29  re««t*  eofitrel  «ntt . 

IIM-14  reiii«t«  rentrel  «nit . 

RTA-IB  12/24  V  XmawMir . 4 

BC-I206.CM2  Rareivar  .  t 

CY-239/MPQ.I  RaXar  CaxMla . 67 

A6B-4  Ra4ar  aaala.  Caaipiata . I 

RCA  AVR-IS  Baaaaa  Rarer .  I 

Navy  6D-3  Radar  eaaialata  . 121 

Navy  DP-14  DIraetlaa  Findar  aaaiptfla . 21 


OILMITES 

VDC  TYPE 

6M  OM-6M3 

6M  OM-66M 

6M  OM-616 

6M  OM-6M 

6M  OM.4M 

6M  OM-Ml 


PULSE  TRANSFORMERS 

UTAH  ^  UTAH  ^ 

Q.C.  66G-627  WaatlaflidMa  222-AW2 

Q.E.  66Q826  Waatlajhaaaa  222-BW.2 

Q.C.  66QfetGI  AN/APN-4  Stack  Oaa. 

G.E.  mM  Pkilea  S62-7U6 

Q.E.  K.24MA  Philea  382-7I96 

G.E.  K-2744B  Pkllaa  353-7671 

AN/APN-t  <Mi726.l6l)  Phllaa  952-7178 

AN/APN-i  (MI766-M2)  Ray^a  UX-7396 

AN/APN-t  (362-7256)  WTE.  0-161316 

AN/APN-6  (362-7M1)  W.C.  0-l6»47 

WaatlatkaaM  I32.AW  W.C.  0-163325 

Waatinfhaaaa  t35DW2F  W.C.  0-164661 

Wastlnihaaaa  187AW2F  W.C.  K6.6663 


HIGH  VOLTAGE  TRANSFORMERS 

G.C.— PrL  1 16V  M  ay.  Sat.  M60V  M  M A— 12.6  KV 

iaaalaDaa  . . . -  Si AM 

G.e.— Pri.  II5V  M  ey.  8ae.  6256/36M/26MV  66  MA 

12.5  KV  liUiHatian  . 616.56 

Raytkaaa  -Pri.  II5V  90  cy.  8aA  6SM/6456V  CT  43 
MA  Hanaatlaxlly  aaalad  . S22.M 


CRYSTAL  DIODES 

19  1  1N33  61.99  Ih 

69  1N33A  3.36  Ih 

M  1N33B  6.M  Ih 

99 1  tN37  1.79  Ih 


AN/APA-23  RECORDER 

Bwaapa  aay  raaalvar  tliraatH  Its  taalat  raata  aa4 
aarawnaatly  raaarda  fraavaaay  aad  tim  af  raaalvid 
altaala  aa  aaaar  akart.  Pawar  laaxt— (aiatar)  27V 

DC  I.6A.  aad  (raeardar)  M/llfV  AC  M-2M6  ay 
I35W. 

Orlflaally  daaifnad  ta  raeard  aalaa  ar  aiaa-wava 
madmatad  ilinals  raeahrad  hy  AN-APR-I.  AN/APR. 
2.  AN-APR.4.  AN/APR-la  BC-346.  B-27.  •X-26. 
BRAND  NEW  . 6I47.M 


RELAYS  II 

H— 2006Q  4  aia  DC  aall— BPDT  aan.  3M 
Ikally  aaalad  5  ala  alaa-ia  kaaa  &36  » 

-MNQ  I  aa  DC  aaaMa 

raa  6  Na  alaa-la  kaaa . 14.26 


SPRAGUE  PULSE  NETWORKS 

7.5  E3-I-200-67P.  7.5  KV.  *'E'*  CIraalt  I  Mlaretaa. 

2M  PP6  67  akMi  Imaad.  3  taetlaaa . 64.30 

7.5  E3-3-200.67P.  7.5  KV.  “E”  CIrcBit  3  alaraaaa. 

2M  PPB,  67  atimi  Imyad.  3  lactiaat . $6.75 

7.5  E4.l6-66-f7P.  7.5  KV.  *‘C"  CIraaH  4  Mallaaa. 

16  aieraaae.  50  PPS.  67  akiat  laaad . S6.29 

15  E4..9I.460-50P.  I5KV.  “E**  cIreaH  .91  ■liraaai. 

400  P^  50  akMi  l«a^.  4  taetlaaa . $19.50 

I5-A-I-400-50P.  ISKV.  **A**  Circalt.  I  aiaraaaa. 
400  PPS.  50  akMt  imaad . t37.M 


SOUND  POWERED  TELEPHONES 

U.  6.  NAVY  TYPE  M  HEAD  AND  CHEST  BETS 
U.&l.  A200  W.E.  D-I730I2 
A.E.  GL632BA0 
ANY  TYPE— 5i4.U  EACH 
TB- 10  Tyaa  Handaatt . $2.92  aa. 
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A4*rcfc,  T952-ElECntONICS 


SEARCHLIGHT  SECTION 


GUARANTEED 

BRAND 

NEW 


LECTRONIC  RESEARCH 

TUBE  SPECIALS 


STANDARD 

BRANDS 

ONLY 


SYNCHROS 


ARMY  ORDNANCE,  NAVY  ORDNANCE  AND  COMMERCIAL  SIZE  1,  3, 

5,  6,  7  and  B  GENERATORS,  MOTORS,  CONTROL  TRANSFORMERS, 
DIFFERENTIAL  GENERATORS  AND  DIFFERENTIAL  MOTORS  IN  STOCK 

B  1G  SF  7D6  N  C-44«M4  C-7U4*  C-7K 

B  SI  56  76  X  C-S4701  C-7M10  C-7II 

B  SCT  SN  A  2J171  C-««4IS-a  6-71411 

.  SD  4D6  I  2JI61  C-4M04-1  C-7M1S 

SD6  46  M  2JIH1  C-7I24I  C-7fUI 

SEND  FOR  COMFLETt  LISTING  SYNCHRO  CAPACITORS  IN  STOCK 


7«in<  20%  casA  with  ordwf,  Monc*  C.  0.  D. 
«•!•»  rotad.  All  prims  nwt  F.O.I.  owr  wwrw- 
homtt,  PMis.,  PpflM.,  suAjact  H  ehawgw  wHh- 
mt  motic*. 


LECTRONIC  RESEARCH  LABORATORIES 

715-19  ARCH  ST.  PHILA.  6,  PA. 

Telephones  -  MARKET  7-  6771  -  2  -  3 


ELECTRONICS  — March,  1952 


.  2U.M  RO  67* .  I 

.  4M.M  'R0  58* . 

.  9M.M  RO  68A  U _ 

.  I2M.M  RO  69* . 

.  14M.M  RQ  63« . 

.  239.M  R0  77* .  I 

U* .  IM.M 

Add  i5%  tor  orden  iem  than  500  feet. 

No  minimum  ord^r— othcn  tSO*  itUntmnm, 


Include*  •  ft  cord. — No  battcrlM 
or  external  power  source  used. 

$17.00  pr. 


ISO 

UG  I7S/U 
8S-1AC 

85-tF 

85-lH 

83-lJ 

83>1R 

83-lSP 

83-lSPN 

83-lT 

$.V2AP 

ft3-2J 

83-»AP 

83-228P 

8a*22R 

UO  255. . . 

UQ  224.  U 


83.1AP  n-ij  O-l 

UQIVU  $1.75  I  UG 
UQ  »/U  145  UG 

UO  21B/U  IM  UG 
UO  22/U  1.M  UG 

UO  22A/U  l.M  '  UG 
UO  S4/U  145  .  UG 
UO  25/^  1.25  I  UG 

U027/U  1.55  i  UG 

UO  M/U  2.55  !  UQ 
UO  57/U  2.55  UG 

UO  58/U  .55  UG 

UO  WA/U  2.25  UO 
UG  00/U  2.45  UG 

U0  85/U  1.75 

2.45  I  UO  60A/U. 

1.45  I  UOS05.... 


T  114 — Approx.  2.2  micro  sec.  delar . 

T  IIS  Similar  to  T  114  wtth  tap  brou^t  out. 


difft'rcptlals  shown  shore. 


Prica 

H.55 

5.55 

5.55 

4.55 

3.55 

2.55 

1.55 
1.25 

2.55 

4.55 


mfd  mfd 
0022  .0033 

.0023  .0039 

.0024  .006 

.0026  .0051 

.0025  .0065 

.0027  005 

.00282  0058 

.002820  0082 
.003  .01 


260K  8.8. 
600K  S.S 


1N34  Crrstal  Diod* 


Rawer  Tap  Switch -OHMITK  #  312 — b  Tape  non* 
shorting  26A  16U  V.  .%.C .  $3.51 


Type 

S>140Y 
3-140  HW 
5-140 


Type 

4-141W 

6-141 

6-141HW 


Price  Type 
$5.35  3-142 

.24  2-150 

.37  3-160 


Price 

$5.21 

.35 


BC-224.D  Receifrr  12  V.  D.  C.  1.6  me  to  18  m 
new.  Imdudes  tubes,  dmamotor.  shock  mta. 


Mike  Connector  Atnplicnol  80-81  Interchangeable  with 
Amphenol  80  M  cad  plated . . 2$5 

Mlnlmam  Orders  53 . All  ardors  f.a.S.  PHILA,  PA. 


AN  CONNECTORS 
INMEDUn  SERVICE 
PNOND  WIRD  WRITE!  YOUR  NEEDS 


Arch  St.  Cor.  Croskoy  Philo.  3.  Po.  Telephone  RIttenhouse  6-4927 


SEARCHLIGHT  SECTION 


^eUa^tcc  S^iccicU^ 


TIMING  MOTOR 

•  RPM  IISV  M  eye 
I.  Insraiwiii  Ce. 


$|.95 


GEAR  ASSORTMENT 


VERNIER  DIAL  or  DRUM  (From  BC-221) 

DIAL— SS*  dia.  O-lOU  In  :)50*.  Black  with  allrer  marks. 
Haa  UmmUoek.  DRUM— 9-SO  In  180*.  Black  with  sllvee 

marts  . aithar  854 

©SOUND  POWER  HANDSET 

BRAND  HtW 


AC  LINE  CORDt — 4  ft  looe  wiu  moided  roNur  pbie  lAe 


400  CYCLE  INVERTERS 

Laalpwd  Elpctrlc  Co. 

#10800  in:  20-28  V.D.C..  92  A.  8000  RP.M.  Out:  115V. 
400  Ctc.  1  phase.  1500  V.A.  90  PP . $24.95 

3AG  FUSES 

Amp  Par  105  '  AMP  Per  155  AMP  Per  155 
1/8 .  $4.55  I  S/4 .  M.55  5 . ’$3.55 


DELAY  NETWORK— ALL  1400a 


B0  9*  . 

RO  9a  U  . 

RO  10 . 

RO  11* . 

RO  12 

RO  18 . 

RO  17 . 

RO  15 . 

RQ  19 . 

RO  50 . 

R0  21 . 

RO  22/U* . 


NEW  COAXIAL  CABLES 

Price  per 
1.550  Pt. 

$140.05  RO  22A,  U _ 

.  155.55  RO  24 . 

.  55.55  RO  25 . 

.  138.55  RO  29* . 

255.55  RO  84 . 

275.55  RQ  86  . 

245.55  R0  41* . 

.  135.55  RQ64A/U..  . 


COAXIAL  CABLE  CONNECTORS 


£|J  HoSd 

81.75  1  U0  87/U  81.45 
145  UO  88^  1.35 

1  IM  UO  lOT/U  2.55 
1.35  UQ  176/U  .15 

7  1.45  '  UO  175/U  .15 

145  .  UO  305/U  1.45 
1.25  I  UQ  224/U  1.45 

1.35  I  UO  366/U  2.45 
2.55  '  UO  250^U  1.35 

2.35  U0  281/U  .77 

.85  UQ  290/U  1.35 

7  2.25  UO308/U  2.95 

2.45  UO  499/U  1.25 


BRiCiSION  RISISTOIIS^t/4  WATT— Md 

10.48  12.82  14.98  02.64  147.6 

6  10  84  18.02  16.8  79.81  220.4  3 

6  11.26  18.62  18.87  106.8  801  8  8 

^  11.74  13.89  128.8  888  8 

88  126  414  8  65 

PRECISION  RESISTORS— H  WATT— SSd 

.26  13.15  76  400  5.600  18.000  38,000 

834  13  3  87  723.1  7.000  18.700  87.000 

-444  16  97.5  866  7.800  17.000  46,000 


PRECISION  RESISTORS— 1  WATT— 5H 

.1.  2.68  16  80  1.800  8.008  88.005 

.11  3.88  18  m  3.200  8.250  58.000 

2  2.8  28  360  3.216  9.000  86.000 

41  3.88  SO  270  2.260  10,000  08.000 

.4  8.1  U  312  8,800  13.000  70.000 

.881  8.85  46.5  430  6.000  13.420  84,000 

1.01  4.35  54.36  436  6.£ll  13.600  90.000 

1.166  8.31  60  1.680  7.000  10.000  55.000 

PRECISION  RESISTORS— 1  WATT— AOf 

100.000  188.100  820.000  390.000  590.000 

106.000  220.000  340.000  418.000  800.000 

120.000  240.000  848.000  620.000  846.000 

138.000  280.000  375.000  622.000  860.000 

130.000  370.000  378,000  660.000  700.000 

183.000  298.000  390.000  680.000  878.467 

149.600  310,000 

160.000 

MEGOHM  1  WATT  1%— $140— 9%— 40$ 
PRECISION  RESISTORS— 2  WATT— 7Sd 
4.386  r  6.000  6.000  10.000  10.917  38,000 


UNIVERSAL  JOINTS 
ALUMINUM 
S/l$*  bala  X  H  0.0. 

|.^*laiif-50< 

•/4'  hale  X  0.0. 

I•!4'  Nn#— 75^ 


BEARINGS 


Mfd.  No.  ID  00  Thiefcoeaa  F 

MKCSdM-l  612  8  1/2*  1*  I 

MRC7524-1  5  6/84  8  15/84  9/18 

TlmkeB  $7429  4  6/18  8  1/4  29/32 

MRC-752l-i55  4  1  8  6  9  32  33/84 

Norma  A  545  3  1/18  2  6^8  1/4' 

MRCI84M2  1  17'84  2  7  16  26  84 

MRC154M1  1  13  84  2  7^16  25^84 

Padaral  LS  II  1  1/8  2  1/2  6/8 

Norma  S  II  R  1  1  8  3  1/8  3/8 

PafDlr  B  541  1  1  18  1  1/2  9/32 

Hoover  738$  6  8  1  9/16  7/18 

Norma  353S  5/8  19  18  716 

SCHATZ  3/4  13/4  9/18 

NSS2f2'C13M  12  13  8  13/8 

ND$35t  25  84  1  6  32  11/32 

Norma  S  3R  3  8  7/8  7/32 

MRC39R1  11  32  1  1  32  6/16 

MRC  38  R$  6  18  65  84  9/32 

NEEDLE  BEARINGS 

TOURING’TON  B108  H'  wide  %•  IS'IC* 

Brand  New  Meters — Guaranteed 

0-10  ma.  I>.C.  8V •  ••  *  O  W  Amp.  D.C. 

0-1  ma.  D  C.  3^^  Scale  Read.4  0-4  KV  De2ur . 9 


SELENIUM  RECTIFIERS 

Pull  Wave  200  $fA  115V . $1.79 

naif  Wave  100  MA  USV . 91 

SPAGHETTI  SLEEVING — asKortment — 90  feet. . .  .$1.00 

TYPE  "J"  POTENTIOMETERS 

100  8/8  l.OOO  9/18  lOK  6/8  lOOK  R.8  • 

100  8.S.*  1.600  1/48.8.  15K  1/4  200K  5/8 

ISO  8.8.  3.000  1/4  15K  84  *  300K  SJ».* 


1.000  8  8  16.000  1/4  llOOK  7/18  IlMec  8.8 

•  SPLIT  LOCKING  BUBinNO . $l.$8  « 

JONES  BARRIER  STRIPS 


IO-I4O44W  .5$  8-141HW  .49' 

3-141KW  .34  8-141HW  .58, 

8-141W  .34  9-141V  .44  ' 

tTIME  DELAY  RELAY 

Eagla  Signal  Carp.,  Molina.  IHinals 
I  Min.  Delay.  IIS  V..  80  Cycle 
2H  eecond  recycling  time— ^qirln#  return 
Micro- swiU'h  oontart.  lOA  •  Holds  UN  1 
long  power  1h  applied  •  Fully  Cased 

ONLY  . MJ 


DIFFERENTIAL 

SH*  dia.  X  5%*  long 

I’setl  between  two  C7*t248’s  as  a  dampener.  Can  be 
converted  to  3800  Rl’M  Motor  In  10  minutee.  Coo- 
version  sheet  suppilnl.  (ConTerte<l» . $4.60 


2J1G1  SELSYNS  j 

400  CYCLE— BRAND  NEW  % 

POSTAGE  STAMP  MICAS 

niml  romt  mmt  mmt  mmt  mm(  mml  mfd 

7  23  47  82  180  500  800  .001821 

7.5  24  51  90  220  510  820  .002 

8  26  68  100  240  580  .001  .0027 

8.2  28  80  UO  250  580  0011  003 

10  80  62  120  360  800  .0013  .0033 

16  83  88  125  370  820  .  0013  .  0035 

18  39  70  150  390  650  .00138  .0038 

20  40  75  180  400  880  .0016  .004 

22  43  80  176  470  750  .0018  .0044 

Pried  Scliddeld 

8.2  mmf  to  910  nunf. . . . 

.OOl.mmf.to  .001425  . . 

.002  mfd  to  .00X2  mfd  .  . 

-01  mfd  .  . 


SILVER  MICAS 

f  mmf  mmf  mmf  mmt  mfd 

83  166  275  488  800 

100  170  325  470  875 

110  180  350  500  .0011 

116  308  360  510  .0018 

120  225  370  525  .0015 

126  240  390  560  .0016 

ISO  260  400  570  .001625 

135  260  410  680  .0018 

160  270  430  700  002 

Prke  Schdduld 

►  875  mfd . 

,  to  .00*3  mtd . 

1  to  .0US2  mfd . . 


e2  mfd. 

$4.9! 


OIL  FILLED  A.C.  CONDENSERS 

MFD  V.A.C.  ^  Price  MFD  V.A.C. 


300  Twin  Lead .  03*  a  per  ft.  $18.95  per  M. 

Dynamotar  DM  33A  . $3.71  at. 

Chakes:  30  Hy.  80MA  «  ..$1.29:  8Hy.  80MA  •  .794 


PULSE  TANSFORMERS 

UTAH- 9242  9278  9280  0340 

WKSTKRN  KLEtTIlfC— D14417S  DI41S10 

KS8494.  K80365.  KS1<’»4.5.  K.S9I800.  KR9842,  K81S161 
UENER.kL  ELECTRIC— K2731  80  t; -5 

J  KKFER8UN  ELK(  TRIC  -C  - 1 2  A  - 13 1 8 
PINION  COIL— TUIO411  TRIO49 
alM)  352-7250-2A:  352-7X51-2A:  T-l229421‘40 


Timer  Induidrial  Timer  t\>rp.  15  min,  on  15  min.  off 
continuous  115  V.  A.  C.  Fully  eased  IMuga  Into  octal 


urn 


( 


SEARCHLIGHT  SECTION 


TOP  Radio-Electronic  Values! 


AIR  TRIMMER  CONDENSERS 


ECLIPSE  VOLTAGE  REGULATOR 

SSOSA  BMidli  KcUdm  V.B.  ISM  fotu  Mt 

Modal  S  W»  A  at  115 

Stock  No.  5608A  $2.95  oo. 


10^'  PM  SPEAKERS 


INDUSTRIAL 
SOLDERING  IRONS 

Jeoi'U  IM  and  ISO  Watt  hMkwy  duty  typa.  URd«- 
«rlter!i  approved.  PoUahed  chrome  baireL  Nl* 
diroiue  heating  element  on  stalnUoa  ateel  core. 
%'  copper  Up.  Standard  carton*  of  30  each. 

StacA  Item  PMaa  Priaa  Ca. 

Na.  Cadi  Oar  Ctn. 


TRANSMITTING  MICAS 


STRAP  ST-19-A 


Sr  long  1  r  wlda  baary  oU?a  drab  wabwng  In 
elttdoa:  t  amp  hooka  with  ittda. 

Pric* . $1.00  M 


Terms: 


.oaeis 

•  SiippM  Mtlli  I 
••OX-WoHUng) 
OTHCM  TYOCS 


Ifatito  Surplus  Corp, 


aECntONICS— iMarck,  1952 


441 


ELECTRONICRAFT 

INC. 

27  MILBURN  ST  BRONXVILLE  8,  N  Y. 

PHONE  BRONXVILLE  2-0044 


SEARCHLIGHT  SECTION 


AN/APA  10  PANORAMIC  ADAPTER 

SCNtiTiVITY:  “A"  chAUMl.  MO  KlerorotU  or  loot 
p«r  bdom  deflection.  "B"  choiUML  400  mlcro- 
TolU  or  leM  per  boom  doflectioo.  *'C'’  ehoonel. 

1  ToU  or  1«M  per  beam  deflection. 
RESOLUTION:  12  Liloeyrlee  at  S  db  down  from 
pMk.  bMHv  control  at  maximum,  ualng  CW  flgnal. 
PRESENTATION:  Ranoramle  t“A**  A  “B"  cTian- 
Delx) :  Oeclllocrapbic,  "C*'  cbazmeL 
SWEEP  WIDTH;  Channel  A.  d:  50  k»  <100  kc 
overall)  Channel  B.  ±  500  kc  (1  lie  Chan¬ 

nel  C.  ±  1  Me  (2  Me  overall). 

CATHODE  RAY  SWEEP:  OeeUlatorr  or  oon-os 
elllatorT  (Serro)  Variable  Sawtooth  Oeoeratw,  55 
to  40.000  CTclee  Mr  second. 

AUDIO  OUTPUT:  50  mllUwatte  Into  600  or  MOO 
o>im  load. 

VERTICAL  AMPLIFIER:  Sinfle  tUte.  ±  Sdb  from 
M  exclea  to  100  kc  or  higher.  AmpUfler  out  poaltlon 
permits  direct  connection  to  one  vertical  plate 
through  coupling  capacitor. 

HORIZONTAL  AMPLIFIER:  SlngU  stage.  X  Sdb 
from  30  cxclee  to  100  kc.  No  pr^sloo  for  direct 
connection  to  deflection  platea. 

CATHODE  RAY  TUBE  VOLTAGE:  Cathode  to  ac- 
oelerating  anode;  120UV  DC  for  115V  A.C.  Input. 
SENSinVITY  OF  CATHODE  RAY  OSCILLO¬ 
SCOPE:  Maximum  through  AmpUfler.  Horlsontal: 
10  roUs  peak  to  peak  per  inch.  Vertical:  1.5  volts 
peak  to _peak  per  Inch. 

OIREC’T  TO  VERTICAL  PLATE:  150  volu  peak 
to  peak  per  Inch. 

NOISE:  No  disturbance  In  exoeae  of  25.000  micro¬ 
volts  between  MOko  to  200Mc  generated  by  equip- 
liietit. 

Overall  Oiiaensloni:  10-9/16*  x  lOW*  x  7%*. 
Weiibt:  40  lbs. 

Fewer  Requirements:  U5V.  A.C.  60  cyclee,  1  phase. 
With  21  lubee  Including  3*  A'ope  tube,  for  operation 

on  115  V.  60  cxcle  source.  PRICE .  S345.00 

Uov't  Cost  $1600.00. 

AN/APA-10  80  l»age  Tech  Manual . S2.75 


400  CYCLE  TRANSFORMERS 

AUTO.  4»0  or.  O.B.  CM.  No.  »»OH4. 

KVA  Votto  ««/M5/»00/yf  Nw 

FILAMENT.  MO/HOO  CJ.  Iiwut; 

nS/tlSV.  Oatpot:  6VSA/.5V3A/5V3A/SV3A/2[»A 

/5V8A/6.SV1A/A.S5A.  K»»  . 

PLATE  *  riL.  HoytteoD  I  X71.38.  H*-  f* 

»l:  »S#VCT/0.0**A.  Bw  #8: 
tMVCT/O.lO.L.  8m  *4:  SV.SA.  T.\.  1730 

PLATE  WECO  K895W.  iWl/Mfl  c».  PrI:  IISV.  8m: 
1350-0.1350  »t  .05IA  (rOO  V  ToUll.  DMAt 

«hl<l«l.  Wt.  ESltlo.  Nm . .-..WJ* 

Plot,.  ThMionoo  «T4M».  1»S0  VA.  Prt:  IM- 
1J0\  .  500  CJ.  I  PH.  8m:  5AOOV.  OotM  Upped 

1.5KV  InflilMloa.  Brand  nme . 

PLATE  *  FIL.  WECO  K89555.  400  CJ.  M:  llOV. 
8m  »1:  M0-*->S0.  8m  »J:  Thru  «.SV  wtod^ 

F  ILANElilTV  'ioO/iioo'^pL' '  ■KYCX)  KMOSS'. '  Prt : 

115V.  Bm;  8.JV1.»5A/(I.:15V1.5A  ElMiUt  ehld.^ 

Wt.  0.5  Iba  New . . 

PLATE  4  FIL.  400/8600  cj.  Prt:  O/tO/llIT.  8m; 
»l=ia00VIX'  M  1.5MA.  8m.  #8=400VDC  M 
130MA.  Kll.  8m.:  6.4V4.SA/f.85V0.8A  (1J» 

1500V)  .5V8.\/5V8A  . 

RETARD.  400  cj.  VTKCO  K80508.  4  Bmtt  HMf*; 

12.78 

HIGH  POT  TRANSFORMERS 

Htah  Veltafe  Trans.  W»*stlnghouse  Prt:  115,  60  oj. 
Sec:  16,000  C.T..  60  MA.  Good  for  Hl-Pot 
up.  C  T.  ungrounded . . 

PULSE  TRANSFORMERS 

PULSE.  WFXO  KR.O.IAI.  SuppllM  rolua.  PMk,  oF 
8500  from  607  tub..  TMUd  M  8000  I'ulMfc'lM  a^ 
6000V  pMli.  Wd«.  1.8=l»  ohma.  Wd«.  1-8^ 
ohnu.  t  of  Wdg.  1.3  w.088H  M  100  cpa. ..  .87^ 
PUL8E.  WECO  KS  IOISIO.  M  KC  U  4MC.  IK* 
Wa  a  IH'  hlfb.  110  to  8350  ohma  N«n....^.78 
Hlfb  Raaetanu  Trant.  O.  E.  tjp.  T-3  >03A.-^  ct.. 
Voftaae  11200-133.  InducUDoa  H.V.  Wtadlna  183 
HMirlM.  Output:  PmIi  Voltage  88.8KT. 
831806501.  New  . . 

400  CY.  SERVO  TRANSFORMERS 

6.E.^>88066.5X  I*rt:  5T.5V.  Bm:  #1=84TET.^B^: 

t?E.*Ve80666X'prt:  '5T.’5V.  'SM:  I'lSV  RT. 

O.E.  #680667  Prt:  llOV  C.T.  8er:  110  V  RT 

6.E.  #680668X  Prt:  U5V.  8m:  8«V/W^ 

175V/875V/830V/830V/6.3V  CT/6.8V  CT... .88.88 

RAYTHEON  VOLTAGE  REGULATORS 

AdJ.  input  up.  05-lSOV..  60  CJ.  I  Plj.  <5W>*. 
115V..  60  Welle.  o' 

X  854*  L  a  4N  W.  Orerload  proucud.  SWfdlS 
constructed.  TroUeallied.  Special . •IS.75 


TEST  EQUIPMENT 

T8-127AJ  Lavoie  Preq.  Meter— 575  to  725  MC. 
T8-47APR  Test  Osc.  40-500MC. 

T8-487/U  Peak  to  Peak  VTVM. 

AN/APR-1  Keeelrtng  sets. 

R111A/APR-6A  Receiver— lOPO  to  6000  MC. 
AN/APR-4  Tunning  UniU  TN-17  (76-300  MC). 
AN/APR-4  Tuning  l^nlts  TN-IS  <500-l(N>0  MC). 
AN/APR-4  Tuning  UnlU  TN-U  (950-2200  MC). 
TU-58  Range  "A”  Tuning  Unlu  <110-370  MC). 
IU^120S  APN-4  Tests  Sets. 

AN/APA-l(i  Panoramic  Adaptors  U5V/00  cycles. 


AMPLIDYNES 

*■  Kadal  SAM2I JI7.  4600  R.P.M.  Motor  Com- 

60V^Dc“rii.' *’'■  DC-^twt. 

DC.  Big  Corpa  U.  8.  Armj  MO-_17-B. 

Edleaii  SAMsiNJl'SA."  iibilV:'  r  '  ^lu^M 

^^-aWe^**. .  «=  “  *■* 


Rdpoir  Ports  for  BC-34B  {H,  K#  U  R  only) 

Also  BC  224  Models  K.  K.  ColU  for  ant.,  r.f..  deL. 
oec.,  l.F..  C.W.  osC..  xtal  fllterp,  4  gang  oond..  front 
paneLi.  dial  aMemblies.  voL  oonts.,  etc.  Write  for 
complete  Ust  and  free  diagram. 

HIGH  QUALITY  CRYSTAL  UNITS 
Weetem  Elactnc— type  CB-IA/AR  In  bolder*.  H' 
pin  spacing.  Ideal  for  net  frequenex  operaUon. 
Available  in  quantities.  5910-6350-6570-6470-6510- 
6610-6670-66M-6940-7rO-7550-7300-7S90-7480-T680 
•9720.  All  fundamentals  In  KC.  Good  multipliers 


•  RA  Armature  27V  D.C.  at 

8.3A  Field  60V  DC  at  2.3A.  RPM  4000.  H.P._0.5 

klee^gVCMi;  af  Crniilla'  p/b  w  fan'  Sim- 

Sntt. 


AMPLIFIERS 

OE  Servo  type  2CV1C1  400  cxeU 
Constant  Output  Line  BC-750C 
Synchro  Ampllfters  for  R*^M 
Intercoromunlcatlcn  type  BC-005 

ANTENNAS 

Coast  Guard  MR-162  Whips  MHfL.,. 
Microwave  types  AT- 49,  AT-58,  AS*  125 
APT-2  Dipole  Antennas 
TDT  Radar  Jammer  Honw 
Paraboloid*.  Magnesium  Dldme  1T%  ola. 
BCR-6S4-A  (Part  of  RC1S5-B  AnUBBa). 
APT-2  Dipole  Antenna 

POTENTIOMETERS 

W.E.  K8-1S138  UlMWr  Bawtootb 
W.E.  K8  8738  for  8CH.547  Kadar 
W.E.  K8-8861  Motor  Driren 


to  higher  frequceiclee. 


RADAR 

Antenna-Trans-R«c  Unit  ASG-l. 

Radar  Set  SQ  complete  with  spares. 

Modulator  type  BO-ll. 

inilse  Timers  CUZ- 50 AGD  I8D-6  Radar) 

Radar  Crystal  Units  9$.55ko.  Raytheon. 

1N21B  Sylvanla  Dlodee. 

RepMLter  Adapters  CBM-50  AFO. 

HO  Sertea  Acesesory  f^ontrol  panels. 

SO  Serlee  Transmltter-ReoNver  unit. 

CARD  23AEK  Hearing  Control  UnlU  for  SO  Series. 
Auxlilary  Rectifier. 

SG  Rectifier  Power  Units  CRP-20ABN. 

8G  ReRtlfler  Power  Unit  CRP-20ABM. 

SG  Modulsllon  Oneratort  CRP-56AAH. 

SG  Radar  Receivers  CRP-46ABD-t. 

SG  CiMnplete  trans.  RF  Coupling  Assemblie*. 

SO  Power  ('ontnH  Chassis. 

SG  Driver  Modulator  Assembliee. 

HG  Complete  sets  equipment  spares. 

SG  IfO^  Divider  Modernisation  Mi*. _ 


400  CY.  BLOWERS 

WeetlxihauM  I13V.  400  cj.  17  c.f  m. 
oanaeltor.  Prlco  . . . . . 


Includes 
.  ..$12.50 


SYNCHROS 

£w6  lait.  Ca.  Tjp.  58DO.  Brand  Nm 
Elactraloi  Torqua  Motor . “.."V.! 


SOUND  POWERED  PHONES 

Western  Elaetrie  No.  D17S312  Trae  n  Cem 
Brand  ni 

eluding  M  ft.  of  rubber  oorered  cable. 
Ao^atle  CleeUle  Co.  No.  GL543A0.  81^ 
above^t  Including  Throat  microphone  In  ad 
to  chest  mlcroirfiooe.  Brand  new  with  20  ft. 

povered  cable  . 

U.,  8.  lotfrumant  Ca.  Ma.  i».2M.  rwibh 
80  Mhl,  and  plug.  Brand  now  ...  ^ 

w.  E. rtrpt T8.I0N  HandMt.  Now...;;;;;:: 
w^a-  Type  3I6B  Laboratory  Headsets.  I*t4 


MISCELLANEOUS 

Cathode  Ray  Shields  for  S"  tube . .f| 

Variae  type  Motor  Controls  600  watt . $1. 

10  CM  Wavvqulde  90*  elbow . . . .W 

Adel  Clamps  assorted  type*  -  writ*  for  Hiuplei 

Shock  Mounts  Lord  *10 . . 

Shock  Mounts  U.  8.  Rubber  95160C . J 

Commando  Pole  Jacks  (Cook  Else.  Co) a.- a *.9' 

Fusetron  (Bus  FRN  50  Ampere  200V> . 

Switchboard  Lamp  Reoeptaclee  A  Jewws . i 


SONAR  EQUIPMENT 

Holst  Train  Mechanisms,  Navy  type  76219.  for 
Model  QBG,  Underwater  Sound  equlpumL  Pur¬ 
pose:  To  lower  or  raise  prolector.  Travel  I'S*. 
Includes  1  partial  sK  of  spare  parte.  1  wooden 
box  per  set:  Weight  and  cube  per  box:  427  Iba.. 
42  tf  cu. _ 


srR522  Transmitter  Reeelvers  Brand  New 
TCH  Transmitters  125  watt  Ship  to  Share 
RC966A  TrsnspEAders 
RT7-AN/APN-1  Receivers 
BC-423B  Modulator* 

BC-1S66M  J*ck  Boxea— Larg*  awtlty 
Sweep  Generator  Capacitor*  5/10  nfd. 


RECTIFIERS 

O.K.  No.  6  RC99F16  for  54  o*lU  10  amp*. 

G.R.  No.  6  RC13SF2— In:  110/220/66/1.  Out: 
15/30y-7S-l50A 

Mallory  AP8-20— In:  115'2S0/60/S.  Out:  lf/24T- 
65-130A 

Turret  Trainer  Supply.  In:  220/60/5.  Out: 
26V-1S0A 


RELAYS 

ftnohm-Dunn  1UXX18<>.  110  D.C 
AdJUm  tjsa  488C.  8PDT.  115  A.C  '  " ' 
1-art  tJD,  U54A.  SPOT,  115  A.C. 

tpa  lOiTnN  80-88V  D.C... 
(Im  rlug-lB^  Xo.  SOFMX  115  A.C. 

S-nmUT,  Krj853... 

^Bjd  CoaM  tm  BJ  458-1118 . 

WiMwn  laaNiie  D/ia3781  Plug-In . 

JJuanUan  Urn,  DnUj  tjpn  B-g-SPDT  .. 
Haydoo  nae  Delay  17717  llOT/60 . 


VIBRATORS 

12  V’olt  Synchronous.  Fed.  Tel.  A  Radio  Carp.  Ftw 
TA-3/ft  Ringers.  Quantity  avaUabla.  Brand  ngw. 


TERMS:  Rotgd  Cnnctriw  Nat  30#  FOB  Brofix- 
villa#  Naw  York.  All  MarcHondt*#  GtMrofitaiM. 
Pricas  $«ib|*6f  f*  Chowf 


HI-VOLT  CAPACITORS 

.25  Mfd.,  SORV . $26.50 

.25  Mfd..  ISRV . 522.50 

1  Mfd.,  ISKV . 644.50 

1  Mfd.,  7.SKV . $12.50 

I  Mfd.,  6.0KV*A . 614.60 


March,  1952  —  ELECTEONICS 


SEARCHLIGHT  SECTION 


2A 

2C 

ICUA 
2C _ 


TELEPHONI  TYPE  RELAYS 


STANDARD 

VOITACC _ 

lib  VAC 

s  voc 

6  VDC 
12  VDC 
24  VOC 
24  VDC 
24, 4(  VDC 
24  VDC 

30. 162  VDC 

62.162  VDC 
*5/125  VOC 
52  228  VDC 
52/228  VDC 
75/228  VDC 

180/350  VDC 
72/300  VDC 
100/350  VDC 
110  VAC 
6  VDC 
6  VDC 
6,12  VDC 
12  VDC 
85  VDC 
100/125  VDC 
■  110/250  VDC 
300  VDC 
24  VDC 
6  VDC 
52/228  VDC 
6  VDC 
12  VDC 
200  300  VDC 
6  VDC 
6  VDC 
6  8  VDC 
6 '12  VDC 
12  VDC 
12  VOC 
6  12  VOC 
6  12  VDC 
6  12  VDC 
12  VDC 
24  VDC 


TIlIRMONI 

OHMAGC  I 


2BA1A 

3C  3A  MICALEX 
2A  SpHt  C*nn. 


1C 

1C  lA 

4C  M  4  Amps 
1C  if,  5  Amps 
3A.  IB 

2A _ 

2BtlA/OCT  SOCKET 
IB/IOAMP.  1A.'3AMP. 
5A61C 


W  MICRO  N.O. 
3CS3A 
1C.  lA 
IB8IC 
4A84B 


4A  Cttm. 
lA  Split 
IB  Split 
1C61A 

4A  Spill  Ctrm. 
lA  Spill 
IB  Split 
3A  Split 

2A 


^  ^  WRUi, OH  com  ACT  DATA  Telephone 

hfkmufcKturmn  €ind  Distributors: 

\writo  for  tho  now  Rotay  Solos  Catalog,  SEoloy  8"4146 


833  W.  CHICAGO  AVE.,  DEPT.  2,  CHICAGO  22,  ILL. 


ThU  lUt  raprAsants  only  a  tmtill  p4irt  of  moro  than  a 
million  rolay*  In  our  *tock— ono  of  tho  worlil’B  largott. 
All  rolay*  or#  stantlaril,  bronsl  now  in  original  pocking, 
anti  fully  guarantood  by  Rolay  Salof. 

Sond  UB  your  rolay  roquiromont*.  If  tho  itom*  aro  In 
stock  wo  can  mako  immoditito  dolivory  crt  substantial 
savings  in  cost  to  you. 


ELECTRONICS  — Merck,  1952 


SHORT  TIlIRHONI  RILATS 


VOLTAGE 
12  VDC 
12  VDC 
12  VDC 
12  VDC 
24  VDC 
8/12  VDC 
24  VDC 
18/24  VDC 
24  VDC 
48  VDC 
S.S  tna 
60/120  VDC 
5/8  VAC  60  Cy. 
115  VAC 
12  VDC 
l2  VOC 
12/^  VDC 
24  VDC 
24  VDC 
24/32  VDC 


CONTACTS 

ICilB 

2C  tC  4  Amps 


OTHiR  RELAY  TYRES  IN  STOCK 

•  Keying  Rolay* 

•  VoHogo  Rogulotors 

•  Rotary  Rotays 

•  Difforontiol  Relays 

•  Contactors 

•  Sealed  Relays 

•  Midgot  Rotays 

•  Special  Relays 

RELAYS 


WAIker  5  9643 


334  CANAL  ST  N  Y.  C  ,  t3. 


SEE  OUR  PREVIOUS  ELECTRONICS  ADS  FOR  LISTINCS  OR  WRITE  FOR  CIRCUURS 

1000  DIFFERENT 


HERMETICALLY 
SEALED  RELAYS 

CUr*  SMI;  24vdc;  DPDT;  300  ohm; 

Octal  Plug  Bate;  #R678 . S 

Strutkan-DaBB  18ICXCIM;  I2vdc; 

3Aa,  3B.;  #R679 . 

Sifu  73351;  I6vdc;  SPOT;  2000 

ohm:  6  nia;  #R682 . < 

SigM  7791 ;  3v ;  STOT ;  750  ohm ;  4 
ma;  Octal  Plug  Bate;  #R663 . 


FILTERS 

FUSES 

KOVAR  GLASS  SEALS 
RUBBER  GROMMETS 
HARDWARE 
IRON  CORE  SLUGS 
XMOBS 
SUfE^OSINE 
POTENTIOMETERS 
PULSE  TRANSFORMERS 
RELAYS 


RESISTORS 

SERVO  TRANSFORMERS 

SHOCKMOUNTS 

SOCEETS 

SPAGHETTI 

MICRO  SWITCHES 

TOGGLE  SWITCHES 

TRANSFORMERS 

TUBES 

AND  OTHER  RADIO  A 
ELECTRONIC  PARTS 


SENSITIVE 

RELAYS 

RBM  Z302S  6  aia^  SPOT,  8000  ohm, 

#R428  .  ISe 

Wl.  (Whaiock)  ICS9665  9  ma  .  lA.  IB. 

IC  2000  ohm.  #R426  .  4JS 

Kunaaa  Midget  12  ma.,  SPOT,  1500 

ohm.  #R427  .  J8 

Oara  Type  J  (KI02)  6  ma..  SPOT.  3500 

ohm,  #R30  .  3J9 

Damoat  5  ma.,  lA,  5000  ohm  #R230. ,  AS 
AatoBMtic  S03SA7  8  ma..  lA.  1300  ohm. 

#103 .  IAS 

Cooke  Typo  C  4  ma.,  I  A,  6500  ohm, 

#R5%  .  3S0 

Claira  B1I6I3  (KIOI)  2  ma..  SPOT. 

6500  ohm.  #R588  .  4.95 

Clare  A8053  8  ma..  3A.  6500  ohm, 

#R408  .  3A5 

Potter-BramSeld ;  9  ma ;  2500  ohm, 
SPOT;  5  Amp  Contactt;  #R364..  125 
Fotter-Brumkeld ;  5  ma ;  5000  ohm ; 

SPDT:  5  Amp  Contactt :  #684....  1.50 
RBM  452-1041;  4  ma;  12,000  ohm; 
DPDT;  Telephone  Type;  #R685.  4J5 

TS2A  VARIABLE 
CERAMICONS 

13  to  7;  1.5  to  7.5:  3.5  to  30;  5  to  40; 
5  to  50;  7  to  45;  30  to  65  mmf  (Typet 
NPO  «c  N-500) 

35ea;  32.50/C;  3M.M/M. 
Alto  12-62;  20-125  mmf.. .40  ea;  35.00/C. 


ACRO  SWITCHES 

2MC31A  BI>8TlD.e.  Pin 

2MD21A  SPDT  AA  Pin 

2MD31A  SPDT  Pin 

XC721  8P8T  0.0.  Leaf 

HRC7-1A2T  SP8T  n.0.  Pin 


nOV  60  Cye 
TIMING  MOTORS 

INGRAHAM  8  RPM  FuUy  Encloted.  .$1 J5 

TELECHRON  3.6  RPM .  230 

GILBERT  With  Gear  Train  for  6 
RPDay  .  1.95 

GILBERT  60  RPM  (I  RPS) .  1.75 


OTHER  SENSITIVE  SWITCHES 

C-HI881IK824  DPST  n.a  Plunger . 

MuSwitohIDGBP32  8P8T  n.a  rlunter . 


TOGGLE  &  PUSH  SWITCHES 


VOLTAGE  REGULATOR 

Amortran  Tronttot 

90  to  130  V.  50-60  eye. 
S||  I  17.5  Ampt.  #T282..$1730 
Bb  I  >03  to  126  V.  50-60  eye. 
■Ml  2.17  Ampt.  #T283. .  .$9.95 
W.  E.  DI22855,  92  to  115 
V,  400  eye,  5.5  Ampt, 
#T28  $6.75—10  for  $60.00 


8F8T  Ca^  SmaUT^t  1A.110V  . 

SPST  A,  HAH  Tonir  SA,  2I0V 

SF8T  C-H  BtA  Aircraft  UA.  t4V  J 

SPDT  C-HB«A  Aircraft  ISA.  14  V  J 

SPDT  A.  HAH  ToBllt  3A.  mV  : 

DPST  A.  HAH  Tofile  SA.  12SV 

I  B«  A.  HAH  MommtatT  SA.  13SV 

1 B*  TAM  Ca  Pinh  3A,  mV  . 

I  A*  Sqoara  D  P<ah  lU.  S4V 

SPST  CbdaP  Molded  Toi^  SA.  ISSV 

SPST  A.  BAH  Molded  Toole  SA.  ISSV 

DPDT  A,  HAH  Molded  Tm^e  SA,  IISV 

SBe  C-H  OSBAifUiMt  SOA.  ISSV  . 

DPST  C-H  ANS0SS-2B  2QA,  ISSV  . 

SDFT  C-H  g744KT  10A.SSOV  1. 

SPOT  C-H  8740-K4  1QA.SS0V  1 

[SPDT 
Ceater 

Off  C-H  8742KS  10A,SS0V  2 

4PDT 
'  Center 

Off  C-H  8S06KSSS  iaA.SS0V  1 

•lA-SPOTn-o.  IB-SPOToa 

20%  oH  in  loti  of  100  or  mroro 


SHOCKMOUNTS 


100  Lord  JS 

SOO  Lord  a  .46 

SOOPH  Lord  6  .36 

SOOPH  Lvd  10  JS 

SOOPH  Lord  12  JS 

2a0PH  Lord  IS  .40 

ISOPB  Ixed  45  .40 

OTHER  MOUNTS 

VXKttlBmritSoe.  .10 
S/4' Dm  Lord  2  LU  .10 
Sit  Sme  ISO  Lad  1.00 
CSOOOBeny  1J0 


KOVAR  GLASS  TO  METAL  SEALS 
HIGH-VOLTAGE  FEED  THRU 
Many  ly|>et  and  lizet.  Sand  us  your  j9 
blueprint  or  sample  for  our  quoto.  Our  9 
prices  ore  a  fraction  of  originol  factory  Ij 
cost.  B 


CERAMIC  &  FEEDTHRU 
CAPACITORS 

Ttts  No.  MMFTtLEn.  osrC 

Button  PA  170:fel0%  .U  1U0 

Button  PA  340±10%  .10  lAOO 

Button  PA  345^10%  .18  1A00 

Buttee  PA  470A:10%  .IS  10J0 

Dm  1000d:10%  .40  SOiOO 

SUndeff  124  1000:1:10%  .11  <  lOJO 
Peedtln  00d:10%  .10:i.li00 


MICROSWITCHES 

10  Amp  125  V 

Type  Actiau  Actuatar  EacA 

TZIRS  BPSTla  Fin  M 

BZ2IU  SPDT  Pin  '  .00 

TS12  SPST  ■!.&  Wim  I  .00 

WRORTC,  SPST  n.0.  Pin  JSO 

APRIOI  SPST  n.a  Plunttr  .70 

WZR21  SPST  me.  P  nev  .7t 

WZE7RQNT  SPST  n.e.  I  oger  IM 

Fneloeed  ]r;.B 

WZSRDl  SPST  n.e.  Buttoa  .00 

WZTRSn  SPST  n.e.  Ptuneer  .70 

YZR31  SPST  0.0,  Pin  M 

TZ7RTC  SPST  n.a  Pin  .00 

BZRS  SPDT  Pin  .70 


Sample  Kit;  12  eoch  of  8  Typoo 
96Smil.  >5«®  W 
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«rc. 

m/M 

MAC 


•ULTOT  . 
MN7GT 

MRTQT 

•mr  ... 

•ATT  . 
WTOtr. 


•T70. 

•T« 


•U«OT 
•rTo . . 


•SYAO. . 
TA^/XX! 
7Ai . 


•AT«. 

•ATS 

•AU«. 

•A  VC 


•nr»! 

•  BK«. 

•iw'rcr 

•  BH*. 

•  BJC. 
•Bg«. 

•C4.  . 
•C*.  . 

•c«. . 
•cm. 


i»AT. 

isacoY, 


l»AT7. 
13ACC  . 
IIAU7.  .  . 
ISAVC. . . 

)2BK«: : ! 

I>C« . 

DFMT. 
tlHC  .. 
IWAOT.  . 
tXITOT.  . 
IIKTOT 
tlKS.... 
I»Q7  .  . 
tMATQT 
1SBC7.... 

ittn.... 

196  FT.... 

19607.. . 

19887.. . 
I96JT.... 


SEARCHLIGHT  SECTION 


WANHDI  WANTED  I 

MIIITMT  TEST  SRS  A  IQUIMUNT 

T8-1*.  IS,  35,  U.  15,  146.  174,  17,5.  26.S.  26R.  Hr 
APR.  ARC,  ART,  APS,  APA,  8CR,  BC  equipment 

wfR??0*R 


‘R~HS 


TUBES!!  BRAND  NEW!  STANDARD  BRANDS!  NO  SECONDS!  COMPARE!  TUBES!! 


RADAR  — COMMUNICATIONS  — TEST  EQUIPMENT 


AN/Att-aX  RECEIVER 


AN/ARC-1  TRANS/REC 

FruvtdM  RA6iiNT«WpAoM  Vinnw  .4 


so- 13  S-BAND  MARINE  RADAR 

CAi»»— *  Bm  6«M«k  XmUt  !<*  vaaifa.  P.P.L  toCiatloN  to  »ro* 


TELETYKWRinR  SERVICE  NT1-771 


RADIO  HAM  SHACK  Inc 

|1B9  GREENWICH  STREET  .  NEW  YORK,  N.  Y 


Phww  DIaby  «-0347 
UllE  ASOMSIi  NARSMAa  NERYOM 


ELECTRONICS  — Mofcfc,  1952 


SEARCHLIGHT  SECTION 


Pioneer  Type  CL*S,  6  power. 

Pioneer  1006>1E*B1  Indlcmtor.  AN-67S#-t. 


IMMEDIATE 

DELIVERY 


LOW 

PRICES 


FULLY 

GUARANTEED 


SPEED  MOTOR 

l/SO  hp.  27.5  V  d-C  3600 
rpm.  Cent.  duty.  2  4" 
dinm.  X  5%*  Iff.  ahaft  extension.  6/32* 
dlann.  4  hole  base  mountinff.  Stock  #8A* 
84  1>Hm  ai«..*U> 


ElectHc  Specialty  Co.  HOAS16T. 

24  Tolts  DC.  3800  rpm.  Stock  2tSA-821. 
Special  Price  $24.50  each 


DC  Motor  Spociol 

144  hp.  2$  y.  DC.  mo¬ 
tor.  Maffnetic  brake. 
Electric  SpeclaltyCo. 
type  HCA32B. 

Larffe  Qty.  Ayallable. 


kow  inerno  avrro  moTor 

400  Wotts  Output 


Uses  built  In  Fan  Motor. 

Navy  Type  CM-311518A  W.E.  K8-151182L1 


Radio  Compoti  Indicator 
1-82P.  Compass  Indicator. 
0-360*-5  in.  dial.  26  v.  400  cy. 
8-12  y.  60  cy.  Ideal  position 
Indicator.  Stock  #SA-284. 

Prico  $6.50  eoch 


Limited  Quantity 


Dumore  DC  Motor 

Type  E1T2PB.  24 
DC  e  Ampa 

Model  1013-263.  Gear 

Head.  200  rpm.  10  ^^^9* 

min.  0.05  hp.  Stock  ^  ^ 

2rSA-S16.  Amps.  5600  rpm. 

Price  $12.75  each.  ao  7r  «^h. 


PERMANENT  MAGNET  GEARHEAD 
MOTORS 

Delco  type  5060600—27.5  y.  DC.  260  rpm 
output  shaft  speed.  12  In/oz. 

Delco  type  5071895 — 27.5  VDC.  250  rpm. 
Delco  type  5069280—27.5  VDC.  145  rpm. 


400  cycles.  2  phasea  26 
flxed  phase.  y.  max. 

yariabls  phase.  Built  In 
I  ffear  reduction.  Output 

shaft  speed  approx.  4  rpm. 
Stock  #8A-287.  Price  $16A0  each. 


AC-SERVO  MOTORS 

PIONEER  CK-17 


FORD  SERVO 

MOTOR 

M 

115  volt  60  cycle  two 
phase  low  inertia  mo¬ 
tor.  15  watts  output. 
BuOrd.  207927.  Stock 
3t8A-291.  Price  $49.56 
each. 

SELSYN  SPECIAL 

Gwi.rol  ClKtric 

HUBPSa 

Its  400  cycle 
Selsyn  Generator. 
Large 

Prlf^  on  request 


OSTER  MOTOR 

M-  ^  John  Oster  Type  B- 

9-1  motor  with  dual 
lB^^^^B^B|i^  gear  re* 

duction.  Cam  oper- 
ated  linear  motion 
translation.  Motor 
^  27.5  V.  DC  at  0.7 

Amps.  5600  rpm.  Stock  2rSA-835.  Price 
$9.75  each. 


REVERE 

CAMERA  MOTOR 

27  y.  D-C  Split  field 
series.  Approx.  2^* 
sq.  X  tH*  Iff*  Stock 
#SA-815. 

Price  $6.75  each. 


Indicator 
Attitude  Gyro 

Sperry  No.  659644. 
Goy*t.  No.  R-86-1-1810 
Three  phase  115  y.  400 
cycle.  Navy  overhauled 
May  1950.  Prices  on 
request. 


Pioneer  Servo  Motor 

Type  10047-2A.  2  0  400  cycle 
low  Inertia.  26  v  flxed  phase. 
45  y.  max.  variable  phase. 
Stork  #SA-90.  Price  $12.50 
each. 


SYNCHROS-SELSYNS 

ISP,  6G,  5P,  6CT,  6HCT. 
5SDO,  5DG.  680.  5SF.  5HSF, 
60.  6DG.  70.  2J1F1.  2J101. 
2J1H1.  2J5FB1.  2J5R1,  2J1* 
F3.  XX 1.  X.  XV,  VII,  II.  5V. 
etc. 


MAGNESYNS 


CONSTANT  VOLTAGE 
TRANSFORMER 

One  only. 

Sola  No.  30710.  Dual  voltaffs  primary 
95-125/190*250  volts.  Secondary  115  volts 
60  cycles  at  17.4  Amps.  2000  VA.  Speelul 
Price  $145.00. 


WtiicliarfferPU-7/AP 
Input  28  VDC  at  160 
amps.  Output  115  v. 
400  cy.  1  e  at  2500 
VA.  Voltaffe  and  fre¬ 
quency.  regulated. 
Cont.  duty.  Stock 
#SA-164.  Price  $89JSO 
each. 


O.E.  5A81S1NJS 
<PE-118)  Input 
26  VDC  at  100 
ampe.  Output  115 
y.  400  cy.  1  e  at 
1600  VA.  PF  0.8 
W.E.  Spee.  KS- 
5601LI.  Stock 
4ltSA-288.  Price 
_ $20JVe  ea. 

PE-2 1  SEIuyerters 
Kuasell  Electric 
and  Leland.  Input 
28  VDC  at  92 
amp.  Output  116 
y.  400  cycles  at 
1500  VA.  PP  0.9. 
Stock  #8A-112A 
Price  $49Ae  each. 


PloBeerl21I#-4-B 
Input  28  VDC  at 
14  amps.  Output 
120  y.  400  cy. 
single  phase  at 
1.16  ampa  (140 
VA.)  Voltage  and 
frequency  regu¬ 
lated.  Made  1949. 
Stock  jt8A-l04. 
Price  $89.56  each. 


Iceland  SD-98—<  10285)— Input  28  volts  DC 
at  60  ampe.  Output  115  volts  three  phase 
400  cycles  at  750  va  0.90  P.F.  Second 
output  voltage  of  26  volts  400  cycles  at 
50  V.A.  Voltage  and  frequency  regulated. 
Designed  for  use  with  various  autopllota 
stock  «SA-20».  p,ie,  $99.S0  aach 


D-C  ALNICO  FIELD  MOTORS 


produc  t  s  CO. 

4  Godwin  Ave.  Paterson,  N.  J. 


SEARCHLIGHT  SECTION 


A  LEAVING  SUPPLIER  OF  ELECTRONIC  S  AIRCRAFT  EQUIPNIENT  ^ 


A  C  MOTORS 


INVERTERS 


TELECHRON  SYNCHRONOUS  MOTOR,  Typ* 
Rl,  no  V„  M  C(.,  4  W„  2  ROM. 

RRICE  SS.OO  EA. 
TELECHRON  SYNCHRONOUS  MOTOR  Typ* 
■C,  no  V,,  00  Cy.,  0  W„  *0  RPM. 

PRICE  S4.00  EA. 
EASTERN  AIR  DEVICES,  Typ*  JS3,  SyMchre- 
n*«s,  ns  V..  400  Cy.,  Sp,  0000  RPM. 

PRICE  S1S.OO  EA. 

HAYDON  TIMING  MOTORS 
no  V.,  60  CY. 

Typ*  1400,  2.2  W.,  4/S  RPM.  PRICE  $3.00  EA. 
TPE  1400,  2.2  W,  1/240  RPM. 

PRICE  $3.00  EA. 
TYPE  1400,  2.3  W.,  1  RPM.  PRICE  $3.00  EA. 
TYPE  1400,  2J  W.,  1-1/S  RPM. 

PRICE  $3.00  EA. 
TYPE  1400,  3.S  W.,  1  RPM.,  WlHi  thHt  **11 
oatomaHc  **9091*0  **4  4l>**9a9iii9  shaft. 

PRICE  $3.7S  EA. 

TYPE  1400,  2.2  W.,  1/40  RPM. 

PRICE  $3.00  EA. 

SERVO  MOTORS 

CKI,  PIONEER,  2  0  400  Cy.  PRICE  $10.00  EA. 
CK2,  PIONEER,  2  p,  400  Cy.  PRICE  $14.00  EA. 
CK2,  PIONEER,  2  p,  400  Cy.,  with  40:1  r*p*c- 
Hm  9*w.  PRICE  $IS.SO  EA. 

10047-2-A,  PIONEER,  2  p,  400  Cy.,  with  40:1 
r*P«ctl**  9*ar  PRICE  $10.00  EA. 

MINNEAPOLIS  HONEYWELL  Typ*  0,  Port  N*. 
G303AT,  ns  V.,  400  Cy.,  2  p,  hniH-l*  r*- 
PactI**  9*ar,  SO  lbs.  I*  tarqii*. 

PRICE  $10.00  EA. 
MINNEAPOLIS  HONEYWELL  AmpHtiar  Typ* 
G403,  IIS  V.,  400  Cy.,  UsaP  with  ohav* 
■■•tor.  PRICE  $10.M  EA.  WITH  TURES 


REMOTE  INDICATING  \ 
COMPASSES 
26  V.,  400  CY.  I 

PIONEER  TYPE  ANS730-2  InPicotor  anPt 
ANS730-3  Trwuailttar.  j 

PRICE  $40.00  PER  SETj 
KOLLSMAN  TPE  400K-03  Inplcator  onp  470-3 
01  Tra*smitt*f.  PRICE  $1S.OO  PER  SETJ 


WINCHARGER  CORP.  PU-14/AP,  MG7S0. 
Input  24  V.  D.C.,  40  Amps.  Output  IIS 
V.,  400  Cy.,  1  p,  4.S  Amps. 

PRICE  $100.00  EA. 

HOLTZER  CAROT  TYPE  MOP,  Input  24  V.  D.C. 
at  34  Amps.,  Output  24  V.  at  2S0  V.A.,  400 
Cy.,  anp  IIS  V.,  400  Cy.,  at  SOO  V.A.,  1  4, 
PRICE  $73.00  EA. 

PIONEER  TYPE  12117.  Input  12  V.  D.C.,  Out¬ 
put  24  V.,  400  Cy.  at  4  V.A. 

PRICE  $30.00  EA. 

PIONEER  TYPE  12117.  Input  24  V.  D.C,  Out¬ 
put  24  V.,  400  Cy.  at  4  V.A. 

PRICE  $30.00  EA. 

PIONEER  TYPE  12n4-2-A.  Input  24  V.  D.C., 
at  S  Amps.  Out^t  IIS  V.,  400  Cy.,  1  P 
at  4S  watts.  PRICE  $100.00  EA. 

GENERAL  ELECTRIC  TYPE  SD2INJ3A.  Input 
24  V.  D.C.  at  3S  Amps.  Output  IISV.,  40o 
Cy.,  4SS  VUL.,  1  p.  PRICE  $3S.OO  EA. 

LELAND  PE  210.  Input  24  V.  D.C.  at  <0  Amps. 
Output  IIS  V.,  400  Cy.,  1  P  at  1.S  K.V.A. 

PRICE  $47.50  EA. 


PIONEER  AUTOSYNS 

TYPE  AYI,  24  V.,  400  Cy.  PRICE  $0.50  EA. 
TYPE  AYS,  24  V.,  400  Cy.  PRICE  $0.50  EA. 
TYPE  AY14G,  24  V.,  400  Cy.  PRICE  $1S.00  EA. 
TYPE  AY  14D,  24  V.,  400  Cy.  PRICE  $13.00  EA. 
TYPE  AYS40,  24  V.,  400  Cy.  PRICE  $10.00  EA. 
TYPE  AY131D  Pracbio*  AutMyn. 

PRICE  $3S.OO  EA. 


PIONEER  AUTOSYN  POSITION 
I  NDICATORS&  TRANSMITTERS 

TYPE  S907-17.  Dial  oroPuatad  0  to  340’,  24 
V.,  400  Cy.  PRICE  $30.00  EA. 

TYPE  4007-30.  Dual  Dial  praduataO  0  t*  340', 
24  V.,  400  Cy.  PRICE  $S0.00  EA. 


(TYPE  4SS0-2-A  Tronsmlttar,  24  V.,  400  Cy., 
(  2:1  9*ar  rati*.  PRICE  $20.00  EA. 


D  C  MOTORS 

DELCO  MOTOR,  TYPE  S0407S0,  27  V.,  D.C.,! 

140  R.P.M.,  with  Brofc*.  Prica  $22.30  EA.< 
JAEGER  WATCH  CO.  TYPE  44K-2  Cantoctorl 
Matas,  3  ta  4.5  V.  Makas  ana  contact  ••?< 
sacanO.  PRICE  $3.S0  EA.; 

GENERAL  ELECTRIC  TYPE  SBA10AJ37,  27  V.,; 
O.S  omos.,  B  01.  hi  taroua,  2S0  RPM. 

PRICE  $10.00  EA.< 
BARBER-COLhUN  CONTROL  MOTOR,  Tyoa! 
AYLC  5001,  27  V.,  0.7  Amps.,  1  RPM.  Cmi-‘ 
tains  2  04.  limit  switchas.  SOO  In.  lbs.; 
torqoa.  PRICE  $0.S0  EA.I 

WHITE  RODGERS  ELECTRIC  CO.,  Tyoa  400S; 
Na.  3,  12  V.,  U  Amos.,  IVs  RPM,  tarauai 
7S  in.  lbs.  PRICE  $l6.S0  EA.; 


ENGINE  HOUR  METER 

John  W.  HobN  Mo4«l  Ml>277a  R«cor^  niii> 
nin^  Hmm  hoiipw.  20  t«  SO  volt*  D.C. 

RRICI  fIS.SO  EA. 


I>  VOLTAGE  REGULATORS 

LELAND  EUCTRIC  CO.  TYPE  B,  Corban  Plla 
typa.  Input  21  to  30  V.  D.C.  Rapulotad 
output  1B.2S  at  S  Amps.  PRICE  M.SO  EA. 

WESTERN  ELECTRIC  TRANSTAT  VOLTAGE 
REGULATOR  Spac.  Na.  V-122B5S,  Laod 
K.VJL.  O.S.  Input  IIS  V.,  400  Cy.  Output 
•PjustsAla  tram  M  ta  lls  V 

PRICE  $10.50  EA. 


SYNCHROS 

IF  SPECIAL  REPEATER,  115  V.,  400  Cy. 

PRICE  $20.00  EA. 

2J1F3  GENERATOR,  IIS  V.,  400  Cy. 

PRICE  $10.00  EA. 
2J1G1  CONTROL  TRANSFORMER,  S7.S/S7.S 
V.,  400  Cy  PRICE  $10.00  EA. 

2J1F1  GENERATOR,  IIS  V.,  400  Cy. 

PRICE  $10.00  EA. 
2J1H1  DIFFERENTIAL  GENERATOR  S7.5/S7.S 
V.,  400  Cy.  PRICE  $10.00  EA. 

5SOG  DIFFERENTIAL  GENERATOR,  M/M  V., 

400  Cy.  PRICE  $20.00  EA. 

SG  GENERATOR,  IIS  V.,  40  Cy. 

PRICE  $50.00  EA. 

W.  E.  KS-S0S0-L2  Six*  SG,  IIS  V,  400  Cy. 

PRICE  $10.00  EA. 

D  C  ALNICO  FIELD  MOTORS 

DIEHL  TYPE  S.S.  FD4-23,  27  V.,  10,000  RPM. 

PRICE  $10.00  EA. 

DELCO  TYPE  S040444,  27  V.,  10,000  RPM. 

PRICE  $15.00  EA. 

DELCO  TYPE  S049370,  27  V.,  10,000  RPM. 

PRICE  $1S.OO  EA. 

DELCO  TYPE  5072400,  27  V„  10,000  RPM. 

PRICE  $1S.OO  EA. 

BLOWER  ASSEMBLIES 

JOHN  OSTER  TYPE  MX215/AP6,  2S  V.  D.C., 
7,000  RPM,  1/100  H.P.  PRICE  $10.00 

WESTINGHOUSE  TYPE  FL,  115  V.,  400  Cy, 
4,700  RPM,  AIrtlaw  17  C.F.M. 

PRICE  $10.00  EA. 
DELCO  TYPE  S04S571  Malar  and  Blawar  As- 
sambly,  P.M.  Matmr,  27  V.,  10,000  RPM. 

PRICE  $15.00  EA. 

GENERAL  ELECTRIC 
D  C  SELSYNS 

BTJO-PAB,  TRANSMITTER,  24  V. 

PRICE  $4.S0  EA. 
BOJII-PCY,  INDICATOR,  24  V.  Dial  morkad 
-10’  ta  -I-4S’.  PRICE  $4.00  EA. 

SDJII-PCY,  INDICATOR,  24  V.  DM  morkad 
0  ta  340\  PRICE  $7.50  EA. 

RECTIFIER  POWER  SUPPLY 

Hammatt  Elactric  Mfg.  Ca.,  Modal  SPS-130, 
Innat  Vallooa  AC  20S  ar  230,  40  mla,  3 


RATE  OR  TACHOMETER 
GENERATORS 

EASTERN  AIR  DEVICES  J34A,  .02  V.  D.C.  pw 
RPM.  Mon.  spaad  5000  RPM. 

PRICE  $17.SO  EA. 

ELECTRIC  INDICATOR  CO.  TYPE  BOS  RatotMi 
Indkotw,  110  V..  40  Cy.,  1  «. 

PRICE  $14.00  EA. 

GENERAL  EUCTRIC  TACHOMETER  GENERA¬ 
TOR  TYPE  AN5S31-1.  Varlabla  fraaumcy, 
3  d  autout.  PRICE  $2S.OO  ^ 

GENERAL  ELECTRIC  TACHOMETER  GENERA¬ 
TOR  TYPE  ANSS31-2.  Varlabla  fraoumMy, 
3  d  output.  PRICE  $30.00  EA. 


innat  vaiiooa  AC  209  ar  230,  40  ncM,  3 
phosa,  21  amps.  Output  2B  Vaits,  130  amps, 
cMiHnimas  duty.  37''  blph,  221^  wida,  21'' 
daap.  Cantains  DC  Volt  maw,  DC  amp 
maW  and  0  paint  top  switch  far  varlabla 
output  voltupa.  Brand  naw.  Prica  ^SO.OO. 

MISCELLANEOUS 

SPERRY  AS  CONTROL  UNIT,  Part  Na.  444S34. 

PRICE  $7.S0  EA. 

SPERRY  AS  AZIMUTH  FOLLOW-UP  AMPLI¬ 
FIER,  Port  Na.  4S4030,  with  tubas. 

PRICE  $S.S0  EA. 

SPERRY  AS  DIRECTIONAL  GYRO,  Port  Na. 
4S4020,  IIS  V,  400  Cy..  3  d- 

PRICE  $2S.OO  EA. 

PIONEER  TYPE  12B00-1  GYRO  SERVO  UNIT. 
IIS  V.,  400  Cy.,  3  d.  PRICE  $20.00  EA. 

ALLEN  CALCULATOR  TYPE  Cl  TURN  G  BANK 
INDICATOR,  Port  Na.  21500,  20  V.  D.C. 

PRICE  $1S.OO  EA. 

TYPE  Cl  AUTO-PILOT  FORMATION  STICK, 
Port  Na.  G10S0A3.  PRICE  $1S.OO  EA. 

PIONEER  GYRO  FLUX  GATE  AMPLIFIER  Typa 
12074-1-A.  IIS  V,  400  Cy. 

PRICE  $40.00  EA. 


&T  NECK  ROAD.  GREAT  NECK.  N.  Y 
Telephone  GReat  Neck  4-1147 


Write  for  Catalog  NB100  U.  S.  Expart  Llc«Ma-2140  wux*G«*t"Nlck*N*Y’ 
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TUBES' 


TUBES! 


PriM 
St  St.4$ 
M  1.9S 
n04C  2.29 
liMkC  IM 


is>is 

29-14 

29-39 

43-9S 

43-49 

$9-7S 

S3-99 

91-99 

94-72 

72-97 

79-94 

99-199 

197-129 

139-197 

139-199 

139-199 

m-191 

ltl-U9 

199-219 

299-229 

279-399 

324-399 

379-429 

432-499 

499-949 


SPECIALS 


BC  S0«  ANTENNA  TUNING  UNIT,  NEW . $9.95 

R9/APN-4.  N«r,  With  Tubwi . 175.00 

II>6/ArN-4.  New.  Wth  Tubes  «od  CrysUl . 175.00 

A-62  Phantom  Antennae . $9.50 

2  Ifeter  Choke.  1000  MA.  20-144 . 8/$l.00 

Supersonic  Crystal  Head.  M-1,  22-rKC  nX-2..  .$27.45 

Underwater  Uirrophooe.  Model  JR.  Z=50(i> . $24.99 

Dynamic  Mike  9  Headset  Combo.  B-t9.  New _ $3.75 

H8-30  Inserts.  M-300 . $3.90  par  M 

Motors.  3  RPM— 115V.  60  Cy . $1.95 

AN/ARr-4  VHF  Trana-Rcrr . $75.00 

IE  86  Teet  Set,  New . $37.50 

SCR  274  Test  Set.  1-104 . $42.75 

Tims  Delay  Relay— 45  Sec.  IISVAC-TX;  lOA . $2.29 

Carben  Pile  Ret..  18V-.5V  #25X025 . 

ART-13  Driver  Trans.  6V6  to  P-P  9irs . $1.29 

DM  $4  Dynamotor.  14V  In.  220V.  90  MA  out.... 

Sens.  Relay:  S.5MA.  13R  ohms,  2P8T.  2A . $1.29 

Kllxen  Breaker:  Thermal.  85A . 69 

T-30  Carben  Mikes.  New . 89 

Screen  Mod.  Trans,  for  907'# . $1.19 

3-4  MC  Ctlls  for  ARC-5  #6029.97247 . Set  $2.79 

400  Cy  Veit  Ref.  RH  Transtat.  In:  IISV.  400  Cy.  Out: 

75-120V.  6A  . $12.79 

BC  1203  Pttlse  Test  Set  for  SCR  5.55 . $175.00 


-  COMMUNICATIONS 


TYPEWRITER  WELL 

Heavy  Dnty  Standard  I*anel.  HP  x  tongb 

'Steel  suDportInc  metal  desk  well  20*  x  IS*  wide  x  4H* 
deep.  Ideal  for  that 

^tractive  gray  finish. 


New . 534.50 

PC-2I0-H:  Serna  as  above  excevt  slae:  16H'x6*xl0*. 

New . . $34.90 

PE-20$:  Input:  28  vdc.  38  amps.  Output:  80  v  800-cy. 

500  volt-ampe  Dim:  IS'xSH'xlOH  .  New _ $22.90 

M6  I49F.  Input:  24  vdc.  36A.  Output;  26  v  #  250  va, 
400  cy.  and  US  v  #  400  ey— 500  va  1  phase. . .  .$75.00 


AUDIO  TRANSFORMERS 

AT50I  HI-FI  Special:  PRI:  3000  ohms  P-P/8«c. 

4/16/12/50/200  ohma  60-10.000  CY.— 1  db  SOW  $3.49 
ATI52  ni-Pl  Driver  Prl:  10.000  ohma  Sec:  40.000  ohms 

PP  Grids  50-19  KC/1  db . $1.49 

AT0$3  Output  to  U.8.  or  line  PRI:  14.200  ohms  SEC: 

8000/600  ohms . 1.19 

AT449  Hl-Pl  Drirw  (5000  oluns)  to  P.P.  output  grid:* 
<4.000  ohms)  100-10.000  CT.  10  W.  6V6  to  PP  805's 
$2.39 

AT669  XntercoB  Input:  Siricr  (-4-8  ohms)  to  grid 

<250.000  ohms)  . $0.69 

AT4I9  Plate  (18.000  obsuM  (XT.)  to  line  (125  ohma) 

17S  w.— 500-600  CT . $1.95 

ATSSa  PUte  <10.000  Ohms  C.T.)  to  line  V.C  (500/ 

125130  ohms)  HI-PI— 50  W . $6.95 

AT070  Mlke-or-Line  ($50  ohma)  to  grid  (250.000  ohma 

C.T.)  . $1.29 

AT769  Mlkc-or-Iine  (600  ohms)  to  grtd  (.50.000  ohuts 

C.T.)  . . $0.89 

AT.87I  Unlveraal  Output— lOW  Hi-Fi 

PRI:  20.000  Ohms  P-P/16.U00  Ohma  P-P  also  5000/ 


P.M.  1  d.b.  30-20.000  Cycles . $4.75 

AT-694  HI-FI  Output:  3  Watta.  8500  Ohms  P-P  to 

V.C.  (15  Ohma)  15-15KC  PM  1  db . $1.49 

AT4-A1:  Mike  (35  ohm  Carbon)  to  Line  600  ohm/20o 

ohm . $1.19 

AT  649:  Lino  (900  ohms)  to  Grid  (75K  ohms) . 994 

AT  440:  Line  (600  ohms)  to  V.C.  (6  ohms)  17  d.b. 

Level  . $1.19 

AT  631:  Mlke-or-Une  (200  ohms)  To  Single  or  P-P 

Gride  (50K  Ohms) . 594 

AT  719  Line  (300  ohms)  to  lAne  (600/30  Ohm)  Reaponse 
00-20KC  P.M.  1  db . 494 


Prl:  Vibrator  Input  •  6/) 2 
24/110  VDC.  AC  Input:  110/ 
220  V.  «  60  CY. 

Sec:  230-0-230  V— 40  MA. 
6.3V— 1.8A.  ei  AO 


SCR  S32  TEST  SET-UP 
CONTAINS  SIG.  GEN.  1-96,  F.S.  METER  1-95, 
RCVR-XMTR.  SCR  522,  ALSO,  CONTROL 
BOXES.  CABLES.  ALL  CRYSTALS,  DYNA- 
MOTOR.  TOOL  SET,  INSTRUC-  #d  AAP 
TION  MANUAL.  ETC.  BRAND  \1 /Mh 
NEW.  COMPLETE .  #ltVUe 


SEARCHLIGHT  SECTION 


PRECISION 

RESISTORS 


OHMS  ONM6  [OHMS 

9  199  7.900 

9.09  290  10,000 

10  430  12,000 

10  469  17.000 

02  000  90.000 

120  920  90.000 

125  1100  95.000 

129  4300  94.000 

90c  EACH  ...  10  FOR  SXIO 
lOOK  120K  ISOK  220R 
40e  BACH.... 10  FOR  $3.90 
1  MEGOHM  .  .  .  EACH  tIc 


All  merchandise  guaranteed.  All  prices  F.O.B.  N.Y.C.  Send  M.  0.  or  Check.  Only  shipping  charges  sent  C.O.D.  Rated  caneerns  send  P.  0. 
All  merchandise  sublect  to  priar  sale  and  prices  subiect  te  change  without  notice. 


COMMUNICATIONS  EQUIPMENT  CO. 

131  Liberty  St.,  New  York,  N.Y.  Dept.  E-3  Chas.  Rosen  Phone:  Digby  9-4124 


448 


March,  1952  — ELECTRONICS 


SEARCHLIGHT  SECTION 


10  CM  RESEARCH  EQUIPMENT 

COAXIAL  WAVEMCTER.  W.E.  TnumUdon  tna.  lUOK  >J«*  "N"  SttlACA  CaU- 

hraud  betiami  :Ui>U*4r>U0  SIC . . 

LHTR.  LIGHTHOUSE  ASSEMBLY,  l-srt  oT  RTSS  ATQ  S  B  APQ  IS  BacHnr 
anil  TTua  C'aviUM  w/amoc.  Tt.  Cavltr  and  Tw  N  CPIXI.  Ta  Racar.  Vtm 

iCHl.  >C43,  Ilir,  Tunable  APX  ilUO-lTOO  MCS.  Sllter  PlaUd . ..SMM 

BEACON  LIGHTHOUSE  ia»U»  10  cm.  Mfu.  Uemard  lUca . ..asaS  S47.M 

MAGNETRON  TO  WAVEGUIDE  CouBlar  altb  TtlA  Ouplaiar  Caattf.  m>M 

plated  . !**••• 

SIGNAL  GENERATOR,  usln«  417A  UfttraD,  rOO-330S  me.  Output  appna.  M  mw 

115  VAC  iMm«r  <«upply.  WUh  tub^  new . — . ^^:T? 

REGULATED  POWER  SUPPLY  for  CL  ttt  tna  UtbUMuaa  tubaa  tSCtS.  «t<t^)  >>0 

VAC.  00  r>clc«.  PaocI  Sfouotliio,  Less  tubes . . 

IIT.39/AP6-5  10  cm.  lighthouse  RF  heAd  e/o  Xmtr.  Recir.-TR  eAvtt?,  tempi,  nen. 
it  30  UV  IP  strip  using  0AK5  (SC40.  SC43.  11127  lineup)  u/TubOA. 

721 A  TR  BOX  cv>ii>plete  »ttb  tubes  And  tuning  plungers . *aaai|Z-W 

McNALLV  KLYSTRON  CAVITIES  for  707B  or  SkCSS.  Thret  Urpes  Av^tUtOe. -M.M 

TS  268  CRYSTAL  CHECKER  . HS  ff 

F  29/8PR-2  FILTERS,  type  “N"  Input  And  output . . 

WAVEGUIDE  TO  IIU5ID  COAX  '  DOOBKaNOIf  ADAPTO  CHODI  PLANO* 

HILVKH  PIaATKI)  BKOAD  BAND . 

AN/APRSA  10  cm  ARtSAAA  equipment  conslHtlng  of  two  10  em  WAfAgulde  ge^ot^ 

each  polArixTsI,  45  degrees . . .  Mta  f/VPg 

POWER  SPLITTER:  726  Kly<roo  Input  duAl  “N**  output... ^.a;. . ••...aMOO 

MAGNETRON  COUPLING  FOR  TYPE  720  MAO,  to  IH*  I  8*  WA»f*^dA.  .138.00 
S  BAND  SIGNAL  GENERATOR,  coniplete  with  cAUbrated  AttenuAtor.  W.  X  eo^ 
wAvemeter.  SfcNAlly  Klystron  CArlty.  BegulAted  ptmer  supply  operAUs  frw  m 

V,A.r..  .SO-lfOO  Cycles.  MAnufActured  by  W.  K . •W-JJ 

CAJ  ECHO  BOX.  10  CM.  TUNABLE . . 


PULSE  EQUIPMENT 

MIT.  MOD.  3  HARO  TUBE  PULSER:  Uutbut  Pubw  i'owar  144  KW  III  KV  at  11 
Amp.)  llutr  Hallo:  .OUl  max.  l*uUa  duration:  5.  1.0,  3.0  mlcroaac.  Input  aoluf. 

m  a  400  10  34011  ens.  I'an:  1-T15B.  4- 839  a  S-'T!'!,  1-‘7S.  Near . 1110.00 

APQ.I3  PULSE  MODULATOR.  Pulm  Width  .0  to  1.1  lUcro  Baa.  Rap.  rata  814  to 

1348  IJn.  ra.  l"wr.  cut  35  KW  Enarajt  0.018  Joulaa . $49.00 

T^-I^LSE  modulator.  Ik.  Dowrr  50  amp.  34  KW  <1300  KW  pk):  pula, 
rata  300  1*1*8,  1.5  mlcroitac.  pulae  llua  ImpaUance  50  obois.  Circuit  tartaa  charg 
Ing  vmloo  oT  DC  Itraonniica  ijpa.  Cm  lao  705-A’a  aa  racUOara  115  a.  400  cycle 

^pul  Neu  with  all  tube . 340.50 

APS.IC  MODULATOR  DECK.  Complata,  Icaa  lubM .  $75.00 

PULSE  NETWORKS 

I8A~N^.8S:  18  KV.  “A”  CKT.  I  mlerosec  400  ri*8.  50  ohms  Imp . $22.80 

•®K3*^'*®S0-50I*2T,  6KV  '•***  clreult.  3  sections  .5  microsecopd.  2000  ri*8 

50  ohms  ImpedAnce  ..  . $8.80 

G.E.  #3*  (S-M-RIO)  I8-J.J4  405)  50P4T:  SKV  -  i:’'  CKT  DuAl  Unit;  Unit  1, 
3  sectiuns.  R4  Mlerosec.  810  14>8.  50  ohms  Imp  :  Unit  2.  8  Sections.  2.S4  mlerosec 

405  Pl*8.  so  ohnu  Imp . . .  ..  . $8.80 

7.8E3«l>200a87P.  7.5  KV,  *'*"  Circuit,  1  mlcro«ec  JOO  PP8.  87  ohms  ImpedAnce 

3  sections  . 17.50 

7.5E4>l6a80,  87P,  7.5  KV.  “K**  Circuit,  4  sections  16  mlenKMC.  60  PM,  67  ohms 

ImpedAnce  . $18.00 

7.8E3«3-200a67-Pa  7.5  KV,  “E”  Circuit.  3  microsee,  200  PPfl.  97  crfiins  imp.  8 
sections  . . 112.80 

MULTI  SECTION  PULSE  NETWORK: 

ALL  RATINGS  8KV  Z=50  OHMS,  “E"  CKT. 

Pulaa  Lamath  p  iac.  pun  faatiam 

•S  »“•  » 

■n  Mg 

4M 

$•28  288  4  -v-  4 

RN|rs4col|Slwi  r  1 18  2/r  A  S  SrS* .  $47.M 

PULSE  TRANSFORMERS 

G.E.K.>2748  .  ...  $39.80 

O.E.K..2744.A.  11.8  KV  High  voltAge.  3.2  KV  Low  VoItAge  tR  200  KW  oper.  iru 

JUAX  )  1  mlerosec.  or  I  microeec.  9  600  IM*8 . $38.80 

W.C.'KS  8800  input  trAn.sformer.  Winding  rotlo  between  termlnels  8*5  And  1*2  Is 
1.1:1.  And  beCween  tenalnAls  6*7  And  1-2  Is  2:1.  Frequency  renge:  SM-520  e.p.A. 

Fermslloy  core  . $6.08 

5^-C.  00168^1  HI  Volt  Input  pulse  Trusformer . $27.80 

G.E.  K2488A.  Will  reertre  13KV.  4  micro-second  pulM  on  secoodA^  deliTer> 

14KV.  IVAb  power  out  lOOKW  G.K . $34.80 

G.E.  K2746A.  Pulse  Input  line  to  niAgnetroo . $W.OO 

Ray  UX  7696~Puljie  Output  l*ri.  5»,  sec.  41? . $7.50 

Ray  UX  6442 — Pulse  Infewioo— 4ut  +  40? .  $7. ft) 

Ray  UX  7361  .  $8.80 

RHILCO  «3S2-72f8.  382-7281. 

UTAH  09262.  9332.  9278. 


Vs"  RIGID  COAX— Vs"  I.  C. 

RIGHT  ANGLE  BEND,  with  flexible  coax  outptit  pickup  loop . 

SHORT  RIGHT  ANGLE  BEND,  with  prvswurUlng  nipple . 

RIGID  COAX  to  dex  connector . 

STUB-SUPPORTED  RIGID  COAX,  gold  plated  5'  lengths.  Pw  length. 

RT.  ANGLES  for  Above . 

RT.  ANGLE  BEND  18*  L.  . . 

FLEXIBLE  SECTION.  15*  L.  MaIa  to  femalo . . 

FLEX  COAX  SECT.  Approx.  SO  ft . 

^4*  NK-IO  COAX.  BULKHEAD  FEED-THRU.  . 


1.25  CM  RESEARCH  EQUIPMENT 


Lew  Power  Load . .....$29.90 

WAvetuide  Lesfths.  r  to  8*  long,  gold  pUted  ?ntb  elmilar  lUngH  mnd 

nuts  . par  lash.  S2. 25 

APS.34  Retatisi  jAlat  . . . .  - 

Ri|M  Anile  Bend  K  nr  H  Plane,  specify  rumbinatton  of  eoupUngs  doMrod..  $  2.69 

45*  Bend  K  or  H  Plane,  cboke  to  . . $*2.90 

Mitered  Elbow.  eo?er  to  . . »4.M 

TR-ATR-Sectisn.  Oinke  to  . . $f*J5 

Flexible  SMtisn  I*  choke  to  choke . $*••• 

■‘8”  Curve  Clmke  to  . . Jj.w 

Adapter,  round  to  square  cover . 

Feedback  to  l*ArAboU  Horn  with  pressuHsed  window . $^-60 

96*  TwUt  $10.99 


MICROWAVE  TEST  EQUIPMENT 

X  BAND  POWER  METER 

CoasiaU  of  ibermistor  nu>uot  and  bridge,  mlcroammeter.  rough  attenuator. 
X-Baod  WATfgulde  thruout.  For  power  measurementa  anywhere  in  the 
9000  MC  band. 

BROADBAND  TEST  OSCILLATOR 

Fraq.  corcraga  SO-SOOO  $fC.  By  dlravt  rmllbrmtioo  gnd  luarpolatloa  gntl* 
backlakh  gaar  drlra;  comiwct.  portabla.  OparatM  from  any  115V  aouraa  or 

battary  louroa.  Naw,  with  all  tubaa . 342$.M 

TSMA/AP  MSB  TS4T/APIt  TS  tSO/APN 

CW60.ABM  l-tlt  TS  36/ AP  TS  19 

LU.1  |.,|j  TS  It  UNITS  i.oos.A 

LU->  TC.1./II  Q.  METEt 

TS159  TSt6t/U  TS69/AP  TSil/AP 

CS60-AtW  TSIOf/AP  TS  t>6  BC  41t 

SEND  FOR  FURTHER  INFORMATION  AND  PRICES 


3  CM  RESEARCH  EQUIPMENT 
1"  X  ’/i"  Waveguide 

I*  X  '•*  wa?etuide  in  5'  lengths,  UO  39  flange  to  UO40  co?er - par  toagth.  $^M 

Ratatinf  iaints  supplied  either  with  or  wlth^t  deck  aiountlng.  With  UJH® 

rtangeH  . . aaah,  "Ifj# 

2142  Matnetraa  Pulaa  Modulatar.  14kw  max.  rating  Tkw  min.  Plata  foHage  pulssd 
S.5kT  6.5  Amp.  .001  duty  cycle,  2.5  n  me  pulne  length  max.  filament  •.2V  •$ 
Includes  magnetron  mtg.  and  blower.  IlaquUaa  «'K'48  and  2-8B24.  *aw....f78.M 

Bulkhead  Faad-Thru  Assambly  . $ 

Preesure  Gauta  Sactlaa  15  lb.  gauge  and  press  nipple . $10  W 

Prassura  Gauaa.  15  Ihn . . . v;/*  w.‘._  *** 

Dual  OKlIlAtsr-BeAcan  Manat.  P/0  APS  10  Badar  for  mounting  twn  TlflA/B  klrMrm 

with  cryuAl  mu.  maichiog  slugs,  shields .  . 

Dual  Osclllatar.  Maunt.  (Back  to  back)  with  crystal  mount,  ttinabia  tarmlMtlm 

OiractlanaJ  Cauplar.  l)tl-40/U  Take  off  90  DB . •  ♦.;.•  -»«♦-.•  .$17.88 

2K2S/723  AB  Racalvar  local  oscillator  Klystron  Mount,  eomplata  with  eryatal  noui^ 

Iris  nnipUng  and  choke  coupling  to  TR . 

TR-ATR  Dualaxar  section  for  aboee . 

CU  I65/AP8  31  Direction  Coupler  25  DB . fM.g 

723AB  Mixer  -Beacon  dual  Ow.  Mnt.  w/xul  holder . . mJ*?’** 

Wa^ulda  Sectiaa  12*  long  cboke  to  covot  45  deg.  twlM  A  SH'  rmdlna 

Twist  90  det.  5*  choke  to  cover  w/preaa  nipple . . . M.JJ 

Waeefuide  Sactlaas  214  ft.  long  Mirer  plated  with  ebcAa  flange . *$8.^ 

Rotary  lalAt  choke  to  choke  with  deck  mounting . f  7-M 

3  em.  mitred  elbow  plane  unplated . $12-99 

UG  39  Flantes  .  *  •* 

U6  40  Chokes . 

detrae  elbows.  "E" 

<H)  degree  twist  6*  Ian* 

15  degree  twist  . 

tOKW  X  BAND  Railai 
fMK 

AP$-4  Under  Belly  Assembly,  lest  tubes. 


A8-3I/APN-7:  10  cm.  Polnod  In  Liiclte  DalL  Type  N  FlUlng,  Coax  Feed. . .  $27.$# 
1  CM  ANTENNA  WITH  0I8H  14*.  inttler  Feed  borisontal  and  rertlcal  scan  with 

2x  V  DC  drlre  motor  and  drive  mechanisms.  Complete.  New . $128.90 

Relay  flystam  Parabolic  reflectors  approx,  range  2000  to  6000  Me.  Dimensions  4>>4* 

I  3'.  New  . 178.00 

oipala  for  ahore  . $12.60 

TOY  **iAM**  Radar  rotating  antenna.  10  cm.  30  deg.  tmm,  118  T  AC  drir* 

New  . 8160.00 

10  CM  Harn.  Kactangular-to  square-to  circular  HF  assembly  Mdlng  in  horn,  radlat- 
Ing  circularly  polarised  beam.  Waiegulde  input.  Complete  with  flange. ..  .$89.M 
Parabolic  Peal.  Raillatlon  pattern  approx.  25  deg.  in  horlzontaL  33  deg.  In  rertical 

planes  . $38.00 

Caaa  Antanna.  AS  125  APK,  1000*3200  me.  Stub  supported,  with  type  “N"  con 
nertor  . 84.50 


cumpicte 


140-600mc  Directional  Antenna 

140-31dwtc  con#  and  300«400  me  con«,  aoch  censiitinB  of  2 
•nd  fod  holf  wove  conical  sections  with  oncloaod  matching 
stub  for  reactance  chongos  with  chonging  froqwoncy. 

Now:  complete  with  most.  Buys,  cobles,  corrying  chest  .$4B.S0 


l'/4"  X  Vs"  WAVEGUIDE 


Mtred  Elbow  H  Plane  U0S1-U05S . 

h"  8t.  sect,  cboke  to  choke . 

CG  98B/APQ  13  ir  FWx.  Sen.  IH*  x  %*  Ol> . 

X  Band  Wave  GO.  IH'  x  S'  O  D.  1/16*  wall  aluminum . 

Slug.  Tuner  Attenuater  W.E.  guide.  Gold  plated . 

Kl-Directlonal  Coupler,  Type  ■'N**.  Takeoff  24  d.b.  coupUng. 

Iti-Dirertlnnal  Coupler.  Takeoff  25  d.b.  coupling . 

Wavifu'de  to-Type  “N”  Adaptor.  Broadband  . 


AN  MPG-I  Antenna.  Rotary  feed  type  high  xpeiil  scanner  i 
eluding  bom  paraholK*  reflector  Li^  Internal  mechanisms. 

Approx  12X  X  i'W  %  3'H.  Unused . 

GoVt  Cast— $4800.00 


ntenna  AHeembly,  in- 
10  deg.  sector  scan 
. $280.00 


8F.|.  Shlphoanl.  10  CM.  Compl..  New 
$J-I,  Submarine.  |0  Ckf.  Compl.,  Used 
$L-I.  Hliipboard,  10  C3f,  Compl.,  Used. 
SN,  Portable,  10  CM,  Compl.,  I's^. 

SQ.  Portable,  10  CM.  C(»nM.,  Used. 
SD-I,  Hhipboard.  10  CM.  Cooipl..  Used. 
$D-7.  Portable.  10  CM.  Assault. 

$D-8.  Shipboard.  10  CM.  CompL,  Used. 


AP$-2.  Airburae.  10  CM.  ftfaior  UnlU. 
New. 

AP8-4,  Airborne,  3  CM.  Compl. 

APS- IS.  .Lirbome.  3  CM.  Ma)or  Unit^ 
New. 

8D-4.  Submarine.  900  MC.  Compl..  New. 
8E.  Shipboard.  10  CM.  Compl  .  New. 


VARISTORS 


0*166228  . 

0*167332  (tube)  ... 
0-167613  (buttaa)  . 
D-164699  fer  MTG 
**X"  band  Guide. 


D.I67176 

0-172188 

0-168687 

D-I7I8I2 

0*I62386(308A> 


All  aierrh.  tuar.  Mail  trders  arematly  Ailed.  All  arlets.  F.O.B.  N.Y.C.  Send  M.  0.  ar  Chk.  Daly  shlppinf  cb«s.  sant  C.D.O. 

All  marchandlsa  subiact  ta  priar  sals  and  prkes  subiact  ta  chants  wlthaut  natlee. 

COMMIT^ICATIOIWS 

131  Liberty  St.,  New  York,  N.  Y.  mb.  chas. 
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TYPE  PRICE ' 

OAS .  SS.OO 

OA3 .  1.50 

OB8 .  8.00 

OC3 .  1.85 

OD3 .  1.50 

CIA .  4.95 

CIB .  6.95 

1B81A...  8.75 

1B88 .  3.95 

1B83 .  9.95 

1B84 .  17.95 

1B86 .  8.95 

1B87 .  19.50 

1B38 .  4.10 

1B38 .  33.00 

1B48 .  19.95 

1B51 .  9.95 

1B56 .  49.95 

1B60 .  69.95 

1N81 .  1.35 

1N81A.  1.75 

1N81B. ..  4.85 

1N88 .  1.75 

1N83 .  8.00 

1N83A ...  3.75 

1N83B..  .  6.00 

1N86 .  8.00 

1N87 .  5.00 

1N43 .  8.50 

1N48 .  1.00 

1S81 .  6.95 

8B88 .  4.95 

8B86 .  3.75 

8C34 . 35 

8C40 .  80.00 

8C43 .  87.00 

8C44 . 90 

8C46 .  80.00 

8D81 .  1.75 

8E88 .  3.75 

8E30 .  8.75 


TYPE  PRICE 

8J81 .  17.95 

8J88  17.95 

8J86  87.75 

8J87 .  89.95 

8J31 .  89.95 

8J38  .  69.95 

8J36 .  105.00 

8J38 .  17.95 

8J48 .  150.00 

8J49 .  109.00 

8J50 .  69.50 

8J61 .  75.00 

8J68 .  75.00 

8K85 .  37.50 

8K88 .  37.50 

8K89 .  37.50 

8K41 . 150.00 

8K45 .  149.50 

8V3G....  8.10 

3B84 .  5.50 

3B84W. . . .  7.50 

EL3C .  5.95 

3C84 .  1.95 

3C31 .  5.95 

3DP1A,..  10.95 

3E89 .  15.50 

SN8 .  5.50 

4A1 .  1.75 

4B86 .  10.95 

4C87 .  85.00 

4C88 .  35.00 

4E87 .  17.50 

4J85 .  199.00 

4J86 .  199.00 

4J87 .  199.00 

4J31 .  199.00 

4J38  199.00 

4J33  199.90 

4J37 .  199.00 

4J38  89.00 

4J39 .  199.00 


TYPE  '  PRICE  TYPE  PRICE 

4J41 .  199.00  307A .  4.95 

C5B .  3.95  310A .  7.95 

5BP1 .  6.95  311 A .  7.95 

5BP4 .  6.95  31 8A .  3.95 

5CP1 .  6.95  383A .  85.00 

5D81 .  87.50  387A .  3.95 

5JP1 .  87.50  388A .  9.95 

5JP8 .  19.50  350A .  7.95 

5JP4 .  87.50 , 350B .  5.95 

WE6A5...  8.50  357 A .  80.00 

6C81 .  89.50  368AS  ...  6.95 

C6A .  3.95  371B .  8.95 

C6J .  10.95  385A .  4.95 

7BP7 .  7.95 , 388A .  8.95 

7DP4 .  10.00 '393A .  8.95 

18AP4....  55.00  394A .  7.95 

15E .  8.95  MX408U  .  .75 

15R . 95  41 7A .  87.95 

NE16  . 68  434A .  19.95 

FG17  .  6.95  446A .  1.95 

RX81 .  3.95  450TH ....  45.00 

FG33 .  18.95  450TI _  45.00 

35T .  4.95  464A .  9.95 

45  Special.  .35  471  A....  8.75 

RK39 .  8.95  587 .  15.00 

VT58 . 85  WL530....  3.50 

RK78..,.  ..  1.95  WL531....  88.50 

RK73.f. ..  1.95  700A/D.. . 85.00 

lOOTH  ...  9.00  701 A .  7.50 

FG105 ....  19.00  703A .  6.95 

F183A....  8.95  705A .  3.95 

803 A .  8.95  707 A .  17.95 

811 . 95  707B .  87.00 

817C .  18.00  71 4 AY.  ..  19.95 

848C .  10.00  715A .  7.95 

844A .  18.95  71 5B .  18.00 

849C .  4.95  71 5C .  85.00 

850TI _  19.95  717A  1.95 

874B .  3.00  718AY/EY  48.50 

304TH  ...  15.00  719A .  89.50 

,304TI _  14.50  781 A .  3.95 

Minimum  Order  $25.00 


783A/B...  17.95 

784 A .  4.95 

784B .  6.95 

785 A .  9.95 

786 A .  6.95 

786B .  56.00 

786C .  69.00 

788 AY.. . .  87.00 

730 A .  88.95 

801 A .  1.00 

808 .  4.85 

803  .  7.95 

804  .  13.50 

805  .  5.95 

806  .  85.00 

807  .  1.69 

808  .  3.50 

810 .  11.00 

811A .  3.15 

813  .  8.95 

814  .  3.95 

815  .  3.50 

816  .  1.45 

889 .  18.95 

889 A .  13.95 

889B .  15.95 

.830B _  11.50 

838 .  7.95 

838A .  9.95 

833A .  49.95 

834 .  7.95 

836  .  4.95 

837  .  8.95 

838  .  6.95 

845 .  5.59 

849 .  58.50 

851 .  80.50 

I  860  .  4.95 

861 .  39.50 


TYPE  PRICE 

866A . 

869B .  37.50 

869BX _  35.00 

878 A . 

878 . 

884 . 

ggj . 

889R....!  199.50 

914 .  75.00 

931 A . 

954  . 

955  . 

956  . 

957  . 

958 A . 

959 . 

991 . 

E1148.... 

1880 . 

1611 . 

1613 . 

1616 . 

1619 . 

1688 . 

1684  . 

1685  . 

1851 . 

8050  . 

8051  . 

8018 . 

8013 . 

801 3  A.... 

8080 . 

8085 . 

9001 . 

9008 . 

9003  . 

9004  . 

9005  . 

9006  . 


ATTENTION  PURCHASING  AGENTS  AND  BUSINESS  MANAGERS 

WE  PURCHASE  COMPLETE  INVENTORIES  AND  ELECTRONIC  PARTS  AND  TUBES  FOR  CASH. 
CAN  WE  HELP  YOU  TO  OBTAIN  URGENTLY  NEEDED  ELECTRONIC  MATERIALS? 

OUR  ORGANIZATION  IS  DEDICATED  TO  SERVE  THE  ELECTRONIC  FIELD. 

YOU  CAN  REACH  US  ON  TWX  NY1— 3235 


TEST  EQUIPMENT 


TSKl-SE 

TVN3EV  Bridge 

RF4 

APA10 

TSIO 

TS12 

TS15 

APA28 

TS33 

TS34 

TS34A 

TS35 

TS36 

TS62 

TS69 

CY94 

TS100 

TS102 

PE102 

Tsno 


PHONE  WORTH  4-8262 


TS126 
TS127 
TS146 
TS155 
TS168 
TS174 
TS226 
TS270 
LZ  Sets 
BC1277 
BC1287 
WE  1-147 
Hazeltine  1030 
'RADAR  Sets 
'&  Parts,  APS  3, 
APS  4. 


AHENTION: 

OIL  COMPANY  ENGINEERS, 
SHIP  SUPPLIERS, 

USERS  OF  SHORAN 

We  have  for  immediate  delivery,  tested  and 
guaranteed  perfect,  new 

4C28 

SPECIAL  PRICE 
$35.00 


% 
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SEARCHLIGHT  SECTION 


THE  BEST  IN  ELECTRONIC  SURPLUS 


NEW  GE  1  KW,  3  KW,  AND  10  KW-RF  AMPLIFIERS!! 


RICT.  I  * 

►•A.  10  KW 

POWER  AMP. 

ABLE)  CoBTprsion  to  lower  (roquoncioa  (2  to  24  me  or  olhor 
iroqiioBcios)  COB  bo  occompllohod  at  Tory  low  coot.  Our 
iactory  wUI  bo  qkid  to  quote  oo  cooTOrslOB  to  tpocUiod 
iroquoBcioe.  All  ubIIb  doelqaod  ior  208,  230  toIIo,  SO/80  ctcIoo 
oporatioo;  3  EW  aad  10  KW  unite  require  S-phoee.  All 
Incorporote  internal  blower  iTetenu  lor  iorced  olr-coollaq. 
and  uee  ioteet  G£.  hi-eiflciency  tubee.  Quantltlee  suiilcient 
to  interest  monuiacturers — to  convert  ior  other  appUcatioBS. 
Ideal  ior  FM  Broadcastert.  communication  companies.  Schools. 
Labs! 


Above  GX.  Transmittinq  Equipment  oi  recent  desiqn.  NOT 
WAR  SUBBLUS,  all  NEW  and  export  cased — at  tremendoos 
reduction  irom  orlqinal  price  I  Available,  in  quantity;  Type 
BF-l-A.  1  KW  Power  AmpUiier  and  Power  Supply;  BF-2-A. 
3  KW  Power  Ampliiier  with  separate  motchinq  RectUier-Power 
Supply:  BF-3-A.  10  KW  Power  Ampliiier  with  separate  motch- 
Inq  Rectiiler-Power  Supply.  This  equipment  Is  desiqned  ior 
88-108  MC  FM  Broadcastinq  application,  beautiiully  enqineered 
and  constructed.  (253  Watt  FM  Exciter  or  Driver  NOT  AVAIL- 


WRJTE  FOR  MORE  COMPLETE  SPEC/FJCAT/ONS  AND  PRICES. 


TEST  EQPT. 

BC-ttl,  Blirn«l  G^n«r«tor, 

MC,  with  crystal  calibrator,  for  11b  V.  10 
cycles  AC. 

TV-M.  TU-57.  and  7KE  8U-  Ocn- 

emtors,  Tft-14S.  T»>14S/4'PM~1  Syn¬ 

chroscope.  Others. 


GENERAL  ELECTRIC  VOLTAGE 
REGULATOR  A  POWER  SUPPLY 
MODEL  3GVD14B3 


TRANSMITTERS 

T4/FRr,  with  Modulator 
MD  1/FRC,  and 
PF-l/FRC,  Power  Supply. 

RCA-BT  4SSt  and  4SS«. 

TDB.  TBK,  $•!•,  SOOS,  for  Ship*. 

ATD.  for  Aircraft. 

BC-SIR.  IIC-«»4.  etc. 

RCA-t.5  KW.  Converted  to  R.  F.  Heater,  S.l 
KW>  output.  Freq.  range  10.7  to  14.4  me. 
Consists  of  2  cabinet  units;  Oscillator  unit 
uses  two  827R  tubes  forced  alr-eooling: 
Power  supply  uses  six  872A  rectifiers,  with 
requisite  meters  and  relay  controla  Oper¬ 
ates  from  330  or  460  V.,  10-40  cycles,  S  phase 

A.C.  PRICE  AS  IS . $1.4M.M 

THl  5#0W.  Slmnltaaeoas  lUkdlo  RiuiM  and 
Telephone  Transmitter.  Frequency  200-400 
KC.  Mfd.  for  CAA  by  Federal  Tel.  Co. 
BC-7fi7.  M  Watt  AM  Tranemltter,  Freq.  110 
to  130  HC,  Xtal  Control.  Operatlon^llOV. 
60  ryclee  AC. 

TDQ  Traaaasltten.  lfiS-156  MC,  4S  watte 
AM  oatpnt.  Reconditioned  to  like  aew. 
MANY  OTHERS! 


SrR-545-A.  CompIHe  la  Trailer  Trucks, 
with  or  without  25KVA  Uss-Englne  Uener- 
stor  Unit. 

Hundreds  of  radar  components,  plombing, 
magnets,  tabes,  transformers,  etc. 


Output  740  Tolts  up  to  100  ma:  complets 
power  supply  using  8  tubea  with  selsctor 
switch  for  regulating  or  non-regulating.  Op¬ 
erates  from  110  V..  40  cycles  AC.  NEW 
unlta  less  tubes,  with  operational  data  and 
diagram.  EACH  . $24.5# 


RECEIVERS 

RBM.  KBS.  BC-10«8  VHF,  SCR-2M  Direc¬ 
tion  Finders  with  L«oopa  Othera 
CBV-4filM,  lOfi  to  1500  KC,  part  of  DP-11 
Radio  Kqpt. 

RT-S/ARN-l  Radio  Receivers.  New.  ModH 
ZB-3.  Aircraft  Homing  .\dapters.  with  plugs 
and  acctissories.  New  K<ipt. 


ECLIPSE  PIONEER  TYPE  C-14 
MAGNESYN  UNIT 

Per  W  E.  Spec.,  KS-6898-L01  gM! 
excitation  26  volts  400  C.P.S. 
current  drawn  200  to  500  MA.  m  J 
Shaft  locking  arrangement 
overall  dim.  2^*  dim.  2^"  long. 

.812**  X  2.142''  Mtg.  eentera 
NEW  Units. 

Fries,  EACH  . $ 


TRANS-RECEIVERS 

SCR-500  A  AlO.  SCR-All.  SCK  660  *  filO. 
SCR-ASS,  LINK  Model  14M.  TCS  with  12/34/ 
230  DC  and  llOV,  AC  Power  SoppUss.  SCR- 
.50fi/A2fi/008/62S. 

Jefferson  Travis.  Model  SAO-A,  Transmitter- 
Receiver.  50  W.  output.  1.5  to  13.4  me.  5 
channels  operation — 1  VFO  and  4  X*tal-~ 
both  transmitter  and  receiver.  Power  Sup¬ 
ply  operates  from  either  12/84/32/115 
V.D.C..  or  116  V.  AC.  40  cycles.  With  Ant. 
Loading  Coil  unit,  handset,  key,  A  Instruc¬ 
tion  book.  Complete. 


MISCELLANEOUS 

WUeox  S6A  Rectifler-Power  Supply,  for  2 

KW  modulated  transmitter.  Designed  for 
use  with  4  or  more  94C  8  KW  Transmitters 
and  &0A  Modulator.  New,  Unused.  W'RITE 
FOR  PRICE. 

RADIOSONDE  AN/AMQ-1,  Meteorological 
Railoon  transmitter  with  self-contained  in- 
strumenta  New  Units,  with  slide-rule  tem¬ 
perature  evaluatore  and  epare  <sealed)  hu¬ 
midity  elementa  I,arge  quantity  available. 
Receiving  and  Recording  supplementary 
eqpt.  also  available.  Type  AN/FMQ-1. 
WRITE  FOR  PRICKS. 

S2V.  DO  to  llOV.  AC  KATO  Converters. 
NBW,  good  to  300  watta 

RC-14S  Radio  Beacon  Eqpt..  designed  for 
use  with  8(:R-508  /  408  /  528  /  428  /  510  /  410 
Transmitter-Receivers,  20  to  40  me.  Com¬ 
plete,  export-packed.  NBW  equipment. 


INDUSTRIAL  CAPACITORS 

:  TYPE  liF75 

Syncro  Copocitor 

50-50-50  mfd..  Delta  con¬ 
nected.  90  V.  AC.  40  cps. 
All  NBW,  packaged  capacl- 
tore.  For  power-factor  cor¬ 
rection  on  115  V.  3  phase  AC. 
etc.  Large  quantity  avail¬ 
able. 

EACH . $7.00 


AUDIO  SOUND 

Beachmaster  2A0  W.}  WeMera  Elea,  Model 
HiJkA— AOOW.;  RCA  2AW.  (12V.)  MobUo; 
RCA  MI-2A17-B  Amplifier,  1.000  Watte 
<2 — 500  Watt  Channels);  W.K.  Rpoaker 
CnHe  D-17S244,  (25-30  Watts)  and  D- 

17S332A  (50-40  Watts),  consideraMo  quan¬ 
tity  available. 


/mnwrftote  Mntfy  from  Stock 


All  Prkn  F.O.B.  N.Y.C 


All  Motarial  Offtred  Subject  to  Prior  Sol* 


CaUm:  Txlcmorim.  N.  Y. 
Tol.  LOngacra  4.4490-1 
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TUBES 


for;  INDUSTRY 
COMMUNICATIONS 
RESEARCH 

ALL  NATIONALLY  ADVERTISED  BRANOS-IN  STOCK!  Thousonds  of  satisfied  customers 
hove  found  there's  o  difference  when  you  buy  new,  factory-guaranteed  tubes 


from  TERMINAL! 


I.CA.  lUIOTIONS 
OAS  1.70 

OA3/VII7S  I.M 
OA40  \30 
OB2  l-t* 

OC3/VRI05  I.M 
O03/VR1M  1.M 


1.03  UO-t 
M.50  Ul-A 
30.73  033 
33.00  OM  .. 
33.30  037  . 
3*  30  030  . 


33  30  037  .  3.00  1*3*  1.40 

3*  30  030  13.73  1U1  3.10  TinOIEEH 

MM  5l  ;..  4  33  .  »->*  fTHYOODfS) 

3«.30  043  .  4.03  1433  I.M  1M7/VO-10A 

33.00  043  3.60  1434  1.40  73.01 

33.00  043  .  1373  1433  3.13  vO-lOA  Special 

30.30  044  .  330.00  1444  3.10  47.31 

41.73  04*  130.00  1^  4.53  1|a/VO-13 

037-0  303.00  1043  133.00  17.01 

i;43  Ml  .  170.33  1047  0.75  ,us  7.3 

73.50  043.A  1333.00  1040  11.M  1004  0.0 

31.30  044.A  2.10  1050  7.M  luy  $.0 

3.50  040  3.50  3030  1.M  5.0 


2C31/1443  1.00 


3X3A  .  3.M  1 

3A4  .  1.30  , 

3A3  .  1.05  1 

3020  .  0.05  , 

3Ari-A  .._  14.35  , 

30P1-A  ....  14.30  1 

3C33  .  31.33  i 

IE23  . .  0.30  • 

3E30  .  30.25  . 

3Fr7A  ......  23.00  ; 

3JPI  _  10.00  1 

3»1  . -  14.50  ; 

3Kf4  .  15.00  I 

3KM1  .  14.30 

3RP1  .  14.50  ' 

4024/1000  11.20 

4.4SA  .  30.00 

4-130A/3031 

41.15 

4E27/0001  24.30 
4X1 30A  ....  40.00 
4X300A  ...121.00 
80ri-A  ....  13.30 
SC01-A  ....  13.23 
SCP7-A  ...  27.35 
SCri1-A  .  17.30 
SC011  .....  37.00 

SM4-A .  4175 

5rP7-A  ....  30.13 

37014  ......  30.15 

3II443T  ...  1.03 

STM  .  45.00 

5U71  .  17.75 

5Uf7  .  30.35 

sum  .  12.00 

5W711  .  70.00 

4A07-Y  175 

4AM  3.43 

4AS70  4.53 

4C34  .  40.00 

43J7-Y  1.00 

43N7GTY  1.40 


NEWTUBEOFTHEMONTHI 

RCA  6146 

Tkh  IM«,  tmall-bMin  peotr  tnk*  it 
•  “aatufol"  fer  Mifllcur  and  mobiit 
rtd'i#  Ota  np  In  175  He.  Cambinot 
kipkof  fmiiwiKy  ranft  nl  Ikt  2E24 
■ilk  Ikt  ki|ktr  ptwtr  ctptkililr  tf 
Ikt  107.  ^90 


VinOIEEN 

(SUI-MIN.) 


233-C 

540.00 

233  . 

500.00 

237.A 

435.00 

241*ft 

115.00 

242-C 

15.00 

249-0 

9.00 

149-C 

9.00 

2S1-A 

300.00 

255-B 

145.00 

253-B 

11.00 

244-0 

210.00 

2«7.i 

22.00 

270-A 

194.70 

279.A 

355.00 

3t4-D 

17.50 

30M 

100.00 

311-CH 

19.00 

315-A 

30.60 

319-A  .. 

21.N 

321-A 

38.60 

322-A 

50.00 

342-A 

582.00 

343-A  . 

.  370.00 

343- AA 

..  435.00 

492 

260.00 

4W-R 

260  00 

493 

450  00 

soi-c  . 

..  100.00 

302 

80.00 

502-R  . 

130.00 

504-ft  . 

..  125.00 

300 

500.00 

(  525-A  . 

..  24.00 

473 

24.50 

71S-A 

250  00 

- 1 

94.70  AX.9904  130.00  1E14  . 3.03 

53.00  AX-990441  CK30IAX  3.15 

17.30  313.00  CK904AX  1.00 

00.00  AX-9903  ..  4.00  CKS12AX  1.00 

19.00  70-103  .  ..  40.00  CK522AX  1.00 

30.60  H7-40  .  11.30  CKS13AX  I.OO 

21.00  HF-100  ....  13.00  CKS14AX  3.13 

30.40  H7-110  ....  17.50  CKS2SAX  1.00 

30  00  HF-11S  ....  33.00  CK32SAX  1.00 

103.00  117-130  ....  19.00  CX329AX  3.41 

170.00  H7-140  ....  17.30  CX3S3AXA  1.05 

133.00  H7-1S0  ....  19.00  CKSMAX  3.43 

140.00  H7-I73  30.00  CK349AX  1.30 

140  00  H7-100  ..  10.30  CKS70AX  4.73 


"  5  93  070  1173  3531  .  00.50  ....  STIVUII*  CKS7(K 

xio  004  . .  1.05  M52  121.00  TERMINAL  RADIO  CORF,  oas .  4.40 

in  K  US  iSS  i.„.i„i„di.i,iktit.i.ii..r«kit.  o“/«9o  i^ 

"nrs  »i...tH..tditiitna«,.i...,.ip. 

..  130.00  305-A  .  45.15  5M1  3.35  mmi,  ettnier  Itktt,  ftkitinititti  *$j7WOT  3.43  ^KWO 

"  ;....;:iH.S  SS  iSt  .i«t«t  itk«  tnd  Hi-n.,  mi.bn.  m^ot  3.m  gw 

I  siis  9I4.A  .  93.50  SW  3.95  Wrilt  ftrctitpItItVinOIEEN  ctltlt|.  007W  ZZ  lliS  E"tS 

...  13.00  917  . .  3.50  3410  .  3.40  _  MW3 

"•  u  S  ilo  '  413  ZZ  53.00  3930  .  4.50  010  .  14.50  Im  ZZ  llS 

um  m  :zz  iw  MM  ""  ’nSoo  Sis tS  SS-a  .  ..  itS  hhioii  igos 


TERMINAL  RADIO  CORF. 

it  udttKn  ditliiktlH  it  Otw  Ttik  Iti 
VicIWMn  itditlitn  twottfinp  tqtip- 
mml,  ettnIer  Itktt,  ttkitinititti 
tlKhit  Itktt  tnd  Hi-Htj  ntitltn. 
Wrilt  ftttttipItUVICIOIEEH  ctltlt|. 


003/VR90  1.45  <41 

3034  .  7J0  CX400«  1.41 

4Atl4 .  3.M  i  „ 

4B4  <  >5  CK419AX  4.00 

SwWot  ’  iS  CK57i4  7.50 
mSwOT  3M  CK599S  ....  7.M 
ToS*®'  AM  tX-3034W  1175 

MTwZZiiiS  EiS”-??55 


. MOO  Si .  Im  mS .  143  00  M43  i:.:;:::  4.50  033-A . 49.M  onioii  joja  ...„  34.50 

"  22  W  ~  3J0  sSo  Z.;..  175  VXR-130  ..  3.00  MJA  . 133.00  km  - -  2.45  -  Sg 

.Z  I47I  915  Z. —  140  Sm  .  19.M  uipEiK  Jsl**  KSOO  •  ’2t!  4X100A  Z  40.00 

“  »»«  s  - .  iS  i;s  ...z;  1.2  SSa  ;;  112  m?..  *ooS  Sli  z.z.  iS 

.  •<•  1.30  4014  .  3.95  103-H  .  25.00  M*-^  MY73A  „....  4.70  eea 

1o2  WO  ZZ..;  1.45  4144  .  4.90  207  .  343.00  049-0  1M.M  1774,5  1.M  gj  - ; 

4  00  WI-A  .  975  0000  .  14.M  211-C  .  19.00  MO^  jlOM  WPCTIOCNnucF  S5TO’Z_....  11.00 

tSt  934  3.40  4003  .  14.00  31I-D  17.50  MT-A  W0.30  WESTIMHOUSE 


■  13  30  937  . .  3.50  5943  .  1.40  4032 

.  *i;2  939  .  1.50  4024  .  3.95  103-H 

■■■"  107  5  930  .  1.45  4144  .  4.90  207  ... 

-  4  00  WI-A  .  975  0000  .  14.M  211-C 

5  00  934  .  3.40  8003  .  14.00  31I-D 

-■  5  00  935  .  7.00  0005  3.40  31I-H 

.  ,4M  9M  .  3.45  0000  O.M  2I3-| 

—  ,45  9M  . .  7.00  OOll-A  13.30  312-7 

.  ,2  50  957  .  37  5  0013-A  10.30  220-C 

“■17330  991  . . 73  0030  .  0.40  ^-A 

13  75  1400  .  7.90  OOlS-A  11.30  222-A 

.  JiM  1410  .  3.50  9001  .  3.40  330-A 


•  J-iS  HY73A'_...  4.70  •Six 

lion  •"*’*  *•”  w  :::z:iS;m 

110.30  WESTIMHOUSE  112 

XU-410  ....  1575  Son  Z  :  IlM 

3W.2  «-«  «  »•  moth  M  OO 

4So'2  450TH  Z'  T7M 


19.00  091 

102.00  on-« 

,03.00  W2 
343.00  0W-« 
30.00  •♦l-A 


SIS! 

32,  00 

?M.M  I5Y10I 


WIM  iTSoioO  2>iC  1150  1W  1M.50 


3K.00  I  5404  .  340.00 


T-M  .  4.00  I  KY31A  .....  1135 


SPECIAL!  OIL-FILLED  CAPACITORS 


Tkttt  ctndtmtn  trt  nnr  tnd  ptrftcl,  mtntftc. 
Itrtd  k,  rtdit  indttiry't  tml  latMt  ntnwtl 


OUARANTII 
All  IlMM  itid  ky 
Timhitl  Htdit  Ctrp. 
irthlly|ttitt,ttd. 
Frlctt  itk|tcl  It 
ckti|t  wlllitil 
ttllct. 


Copocfty 

D.e.w.  voht 

NtcArIct 

4mfd. 

10,000 

49.50 

lOmfd. 

4,000 

39.75 

2  mfd. 

5,000 

9.95 

4  mfd. 

4,000 

13.95 

2  mfd. 

4,000 

•.95 

4  mfd. 

'  3,000 

•.95 

12  mfd. 

1,000 

4.95 

TEE 

LMIN 

AL 

SPECIAL!  2KW  STEP-DOWN  TRANSFORMERS 

#Wttlinfktttt  1,000  wtllt  EXfOIT 

ADArTEI  AUTOTIAHSFOIHEIS.  (idtct  230  ttllt 
It  IIS  ttllt,  SO/M  cycltt  AC.  Ftmttt  Wtttinf. 
bttti  2F127  ttloIrtntftrtWH  rtltd  230V  It 
1ISV  SO  cycltt  2,000  VA.  IdctI  hr  tir  ctndi- 
litntn,  titciric  mtehintry,  ctMntrcitI  rtfii|K- 
tltn,  Irtnunilltn,  tic.  Ftlly  tbwldtd.  V-btt 
'bttvy  dily  rtbktr  ctrd  and  ^t|,  hn  US  nil 
ttlltl  rtctpltcltt.  Inditidttlly  nptrt-ktitd.  Rtl: 
S2  Ikt.,  Skippini  tnipkl:  43  Ikt.  dM  A95 
Ottniily  limiltd.  Sptciof,  Jmw 

TroniftrnMtt  hr  til  rtdit  tpplictlitnt  in  thckl  Wt  carry  cttiphli  lintt  tl 
U.T.C,  AENTOH,  STANCOI,  THOIDAISOH 


Distributors  of  Radio  and  llectronit  fquipment 

85  CORTLANDT  STREET 


Phone:  worth  4-3311 


NEW  YORK  7,  N.  Y. 

Coble  Addres%:  TERMRADIC 


M  I  N  I  AH  U  M 
IWAU  ORDfR, 
$10 

frlctt  tn  FM,  N.T. 
Opii  tcctiil  It 
ritid  lirai. 


r«en  wi 


SEARCHLIGHT  SECTION 


6fl7QT  ... 

ARE 

6:^ 

6S7 

SSIGT  . 

SSA7GT 

iSB7Y  . 

6SC7 

•SD7GT 

S8FSGT 

SSF7  . 

68G7 

SSH7GT 

68J7GT 

•8K7GT 

68L7GT 

S8N7GT 

S8Q7GT 

68R7GT 

SSS7GT 

S8T7  ... 

S8V7  .  . . 

6827  .  . 

6T7G  .  . 

6T6  .. 

6U4  . 

6US  . 
6UfGT  . 
6U7G  .. 
6VSGT  . 
6V6  . 
6V6GT  . 
6V7a  .. 
6W4GT 
6WSG  .. 
6W6GT  . 
6W7G 
6X4  .... 
6X9  .  .. 
6X9GT 
6V3G  . . 
6V6G  . . 
6Y7G  . 
624  .... 
627G 
62YSG  . 
7A4  .... 
7A5  .... 
7A6  .... 
7A7  .... 
7A8  .... 
7AD7  .. 
7AF7  .  .. 
7AG7  . 
7AH7  .. 
7AJ7  .. 
7AU7  .. 
7B4  .  .. 
7B9  .. 

7B6  ... 
7B7  .... 
7BI  .... 
7C4  .... 
7C5  .... 
7C6  . 

7C7  , 

7C6  .. 

7CS 
7E6  .. 

7E7  . . 

7F7  . 

7FI 

7G7 

7M7  ... 

7J7  .  , 

7K7  .... 

7L7  . 

7W7  . 

7Q7  . 

7R7  . 

787  . 

7V7  .  . .  . 
7W7  .... 

7X6  . 

7X7  . 

7Y4  . 

724  ...  . 

16  . 

leY 
I2A  .  . 
I2AS  .  . 

I2A6  . 
I2A6GT  . 
I2A7 
l2AtGT 
I2AH7GT 
I2AL9  . 
I2AT6 
I2AT7  .  . 
I2AU6 
I2AU7  . 

I2AV6  . 
I2AV7 
I2AW6  . 


I2AXX.'  . 
I2AY7  . 
1287 
I2BA6  . 
I2BA7  . 
I2B06  . 
l2BEe  . 
I2BF6  . 
I2BH7  . 
I2BJ6  . 
I2BK6  . 
I2BN6  . 
I2BT6 
I2BU6  . 
l2Ci 

12F9GT  . 
I2H6 
I2J9GT  . 
I2J7GT  . 
I2H7G 
I2K7GT 
I2K6GT 
I2Q7GT 
12S8GT 
I28A7GT 
I28C7  . 

I28F9GT 
I2SF7GT 
I28G7  ... 
I28H7GT 
I28J7GT 
I28K7GT 
I28L7GT 
I2BN7GT 
I2BQ7GT 
I28R7GT 
1223  .. 
I4A4 
MAS  . 
I4A7  . . 
I4AF7  . . 
I4B6  .  . 
MBS 
MCS  . 
MC7 
ME6  . 
ME?  . 
MF7  . .  . 
I4FI 
MH7  ... 
MJ7  ... 
MN7  ... 
MQ7  ... 
I4R7  ... 
MS7  .  . 
MW7  .  . 
14X7  ... 
MY4  ., 


2JS4B  ... 
2J99  .  .. 
2X23  .... 
2X29  ... . 
2X2S  .... 
2K2S  .  .  . . 
2X33  .  . 

3API  .. 
3B22  . . 

3B23  .  . 

3B24  .  . 
3B26  .  . 

3827  .  .  . 
3B28  .  . 
3BPI 
3C24/246 
3C27B  .. 
3C3I  ... 
3C49  .  . 

3D2IA  .. 
30PI  ... 
3C29  .... 
3CPI  . 
3FP7  ... 
3GPI  ... 
3MP7  ... 
4APIt  .. 
4B32  .... 
4C27  .... 
4J26  . 
4.69A  .  . 
4-69A  ... 
4.290A  .. 
4-298A  .. 
9API  ... 
96PI  ... 
5AP4  ... 
5BP4  ... 
9CPI  ... 
9CPIA  .. 
9FP7  ... 
9FPM  .. 
9GPI  . . . 
5MPI  ... 
5HP4  ... 
9J23  .... 
9J2t  .... 
9JPI  .... 
9JP2  .  .  .  . 
9JP9A  .. 
9LPI  ... 
9LP9  . . . 
5NPI  . . . 

6CF  . 

6C2I  .... 
7BPI  ... 
7BP7  . . 
7C23  . . . . 
7C25  . . .  . 
7DP4  ... 
9C23  .... 
SGP7  ... 
•JPI  .. 
SLP7  . 
I0BP4  .  . 
I0CP4  . 
I20P7  . 
I2FP7  . 
I2GP7  . 
I2MP7  . 
I2KP4  . 
I2TP4  . 
I2LP4  . 
tSE  . 
I9R  . 
35TG 
39T6 
7$TL 
79TL  . . 
IMTH 
IMTH  . 
leSTS  . 
lOfTS 
IMB  . . 
I2IA  ... 
2e3A  ... 
211  ... 
2I9A  . 
218 

22IA  . 
227A  . 
23IA 
247A  . 
249B  . 
24‘»C  .  , 
:50R  . 
2S6R 
290TH  . 
290TM 
290TL  . 
290TL  . 
2S2A  .. 
294  .. 
27IA  . 


2748  .. 
276A  .. 
2S2A/B 
2834  .. 
284  0  .. 
286A  .. 
2874  .. 
298A  .. 
29IA  . 
293A  .. 
2MA  . 
38IA 
384TH 
384TN 
304TL 
384TL 
387A  .  . 
3I0A  .. 
3IIA  .. 
327A  .. 
328A  .. 
33IA  .. 
390A  .. 
390B  . 
394C/D 
357A  .. 
387A  . 
37IA  .. 
37IB  .. 
374A  . 
393A  .. 
398A  . . 
399A  .. 
488A  .  . 
48IA  .. 
4I7A  .. 
464A  . 
927  .. 
931  . 
932A 
979A  . 
7000  . 
703A  . 
704A 
709A  .  . 
706BY 
706CY 
7078  .. 
708A  .. 
709A  . 

7I8A  .. 
7I3A  .. 
7MAY 
7I9B  . 
7I9C  .. 
7I7A  .. 
7I9A  .. 
72IA  .. 
722A  .. 
723A/B 
724A/B 
729A  .. 
726A  .. 
726B  .. 
738A  . . 


RECEIVING 

OOA  .  $1 

0A2  ..I 

8Ai/VR79  ...  I 

•A4G  . I 

8B2 . I 

8B3/VR98  ..  I 

8Y4  . 2 

824G . 

SIA  . 

IA3 . 

IA4P .  I 

IA9GT  .  . 

IA6  . 

IA7CT 

IAB9  . 

IAC9 .  I 

IA09  .  I 

iB3GT  .  I 

IB4P  .  I 

IB9/29$  .... 

IB7QT  . I 

IC9GT  . 

ICS  . 

IC7G  . 

ICI  . 

I09GP  . 

I07G  . 

ID8GT  . 

IE9GT  _ _ 

IE7GT  .  I 

IF4  . 

1F9G  . 

IF6  . 

IF7G  . 

IG46T  . 

IG9G  . 

IG6GT  . 

iH4G  . 

IMSGT  . 

IH6GT  .  I 

IJ9G  . 

IJ6GT  . 

lU  . 

lU  .  I 

ILA4  . 

ILB4 .  I 

ILCS  . 

ItCS . 

ILD9  . 

ILE3 . 

ltG9 . 

iLH4 . 

ILNS . 

IN9GT  . 

IPSGT  . 

IQSGT  . 

106  .  I 

IR4  . 

IRS  . 

154  . 

155  . *.  .. 

186  .  I 

IT4  . 

IT5GT  . 

ITS  ..  I 

IU4 

lUS  . 

IV  . 

IV2 . 

IVS . I 

IW4  .  I 

IWS  .  I 

1X2 .  I 

iX2A  . I 

2A3  . . 

2A4G  . 

2AS . 

2A6  . 

2A7  . 

287  . 

2ES  . 

2X2 . 

2X2A  . 

222  . 

3A9 

3A8GT  . 

187  . 

1C6  XXB  ... 

306  . 

3E6 . 

1LF4 . 

304  . 

iOSQT 

384  . 

3V4 . 

SA24 . 

9R4GY  .  : 

9R4GYW  . .  : 

ST4 . I 

9U4G  . 

SV4C  .  I 


fW4GT  ... 
SX4G  .  . 
9Y36T  ... 
9Y46T  ... 

923  . 

924  . 

6A3 

6A4  LA  . 
6A9G  .... 

6A6 . 

6A7  . 

SASBT  . 
6AB4 
6AB9/6N9 
6AB7.  1893 
6AC9GT  . 
6AC7/i892 
6A07G  .. 
6AE6G 
6AF6G  .. 
SAGS  ... 
6AG7  ... 
6AH6  ... 
6AJS  .  . 
6AX9  ■  . 
6AX6 
6AU  ... 
6AL7GT 
6AQ9  ... 
6A06  ... 
6A07GT 
6AR9  ... 
6A8S  ... 
6AT6  .  . 
6AUSGT 
6AU6  . 
6AVSGT 
8AV6  ... 
SAWS  .  . 
6AX9GT 
6B4G  ... 

6B9  . 

6B6G  . . . 

6B7  . 

6B8G  . . 
6BA6  ... 
6BA7  ... 
6BC9  ... 
6BC7  .  . 
6BDS  .. 
6B06  ... 
6BE6  .  . 
6BF6  ... 
6BG6G  .  . 
6BH6  ... 
6BI6  .  .. 
6BX6  .. 
6BL7  .. 
6BN6  .. 
6B06GT 
6BT6 
6BU6  ... 
6BYS  .  . 

6C4  . 

6CSGT  . 

6C6  . 

6C8G  . . . 
6CB6  ... 
6CD6  . 
606  . 
608  .  . 

6E9  . 

6E6  .  .  . 

6E7 

6FSGT  . 

6F6  . 

6F6GT  . 

6F7  . 

6F8  . 

6G6  .  .  . 
6H4GT  .. 
6H6GT  .  . 
6J9GT  . 
6J6 
6J7GT 
6J8  .  . 

6K9GT  .  . 
6X6CT  .. 
6X7GT 
6K8GT  .  . 

6U  . 

6UG  .  . 
6U6A  .. 

6L7  . 

6N9  . 

6N6 

6N7GT  .. 
6P5GT  . 
6P7G  ... 
606G  ... 
607GT  . 


41  .... 

42  .... 

43  .... 
49  .... 

4923 

492SGT 


90A9  .  . 

SOBS  .. 

SOCS 

S0C6G 

90L6GT 

90X6 

90Y66T 

90Y7GT 

90276  . 

92  . 


70A76T 
70L76T 
7iA  .. 
79  . 

76  .... 

77  .... 


99V  .  . . 

99X 

II7L7GT 
II7N7GT 
II7P76T 
11723  . 
II724GT 
II726GT 
FM.I088 
XXO  ... 
XXFM 


C9B . 

C6A . 

C6J  . 

CKI009  .. 

cxioes  .. 

CKIOSt  . 

EF90 . 

CL3C  ... 
FI23A 
F668  .... 
FGI7  .... 
F627A  ... 
F632  .... 
FG33  .... 
FG8IA  ... 
FGI84  . 
FGIH  .. 
FGISS  . 
FOI72A  . 
FGI90  . 
6LI48  ... 

GL48I  . . 
GL9J38  ... 
GL902A  . 
6LS38  ... 
GLS99  .. 
HFI88  .. 
NF2lf  . 
HV69 
HYCM48 
XU618  .  . . 
MVI8I  .  . 
MX408U  . 
Rli38  ..  . 
RCL2I  ... 
REL36  .. 
RX20A  .. 
RK29  .... 
RX47  . 
RX48A 
RK99 

RX00/I84I 
RX72  .... 
RK73  ... 
RX2i  .... 
T228 

UX8693  .. 
VR78  .  . 
VR9I  . . . . 
VR92  .... 
VRI09  .. 
VRI98  ... 
VTI2/A  .. 
VUIII  ... 
WL488  .  . 
WL932A  . 
WL982  . 

WL6I6  ■ 


18  . 

19 

I9BG6G 

1968 

19J6 

I9T8 

28 

22 

24A  . 

23A6GT 
29A7GT 
2SAC9GT 
2989  . 

2SB6G  . 
25PQ6GT 
25C6G  . 
25L6  . . . 
25L6GT 
29N6G  . 
298 

29W4GT 
29Y9  .  . 
2929 
2926  . 
2926GT 

26  . 

268X6  . 
27  . 


1822  . 

1823 

IB24 

IB29A 

1826 

1827  . 

IB29  . 

1832  . 

1838  . 

1842 

IB60 

IN2I 

2API 

2B22 

2C4  . 

2C2t 

2C26A 

2C34  . 

2C40  . 

2C43 

2C44 

2C9i 

2E22 

2E24 

2E29A 

2E26 

2E30  . 

2I2IA 

2J22  . 

2i26  . 

2J27  . 

2J>8 

2J3I  . 

2132  . 

2J33  . 

2J34  . 

2J37  . 

2J38 

2J48  . 

2J49  . 

2J98 


31  .... 

32  .... 
32L76T 

33  . 


35'9I  . 

39A9  .4 

39BS 

39C9 

39L66T 

39W4  . 

3SV9  .. 

3923  . 

3924GT 

3929GT 

3926G 


1.29 

1.88 

2.98 
1.29 

14.98 

2.98 

49.98 
39.88 

20%  BormH  wifli  oTBprs  mUss 
^  Brieot  suBiool  H  cbMfo  wifB- 


ELECTRONKTS  — Morch,  J952 


453 


34*SS  mcs.  Brond  new.  COMPLETE  WITH 
RACK  AND  CONTROL  BOX. 


VoltntM 

At^. 

400 

3- 4-000 

4- 4-lK 
000 

3- 4-600 
400 

4- 6-lK 

000 

1-2 -4^1  H 
4-000 
60-100 
000 

3SW76 

26 

30 

15 

13 


3S.0I  3-400 

3x.f3  0-1000 

3X.040  000 

.0441.000  000 
.3m  00  0-1600 

.Im.OO  300 

tm.O  4OO1OO 

3X.I  4-000 

2S.14  000 

31.3  0<iO 

31.30  4-000 

.Im.O  600 

31.0  4-000 

1.1.00  600 

la.l  300 

l.iO  300 

3il  000 

31IO  26 

31300  0 

ta.OOl  000 

31.00  000 

3i.l  4-000 

ax.3S  4-000 

3i.O  100-000 

0161  03l.046i.06i  13/  . 

000 

aim  iviilable  CHAN. 
NEL  TyiM.  Soeeial 
Price  M  reeMCCt. 


SEARCHLIGHT  SECTION 


TERMINAL  BOARDS 


COLUMBIA 


eiectronicsItd. 


R-4/ARR-2  RECEIVER 


HEADSETS 

HS-38  li  HS-33  BRAND  NEW 
AN/CRT-3 

EMERGENCY  RADIO  TRANSMITTER.  T-74/ 
CRT-)  DUAL  FREQUENCY  OPERATED 
TRANSMITTER.  Optrotes  on  both  S2t0 
kc.  and  SOO  he.  Powtr  output  I'A  W. 
ou  SOO  he  ond  2  W.  on  <210  Kc.  BRAND 
NEW  COMPLETE  WITH  PARACHUTE, 
KITES.  LAMP,  BALLOON  and  GENERATOR. 

SCR-615  PARTS 
RC-184  IFF  EQUIPMENT 

Complete.  Brond  new. 

MG-19A  BRAND  NEW 

MODULATOR  UNIT  BC-1201-A 
With  Coupling  Heods  BC— 1201  <1  BC-)202 

APS-4  Comploto  Rodor 
Mark  16  Comploto  Rodar 
APS-6  Comploto 

RECEIVERS 

APR-4  APR-5 

TELEVISION  CAMERA 

3S0  line  resolution.  Easily  converted  to 
present  RMA  standards.  Circuits  avail¬ 
able  with  camera.  Complete,  like  new. 

MK-20A/UP  ~ 

Brond  new.  Individually  boned. 

SCR-522  TEST  SET 

IE-1*  COMPLETE 

TEST  EQUIPMENT 

Complete  Line! 

DuMont  224-A  Oscilloscope 
1-77  Hickok  Tube  Checker 
1-208  FM  Signal  Generator 
RPC  Model  644  Multimeter 
Ferris  Microvolter  Mod.  18-C 


IE-36  (New) 

TS-IOO/AP 

1-122 

TS-1  ll/CP 

1-139  METER 

TS-126 

1-212 

TS-127/U 

1-222 

TS-170/ARN  $ 

TS-3/AP 

TS-175/UP 

TS-IOB/APN 

TS-182/UP 

TS-19/APQ-5 

TS-184A/AP 

TS-24A/APR-2 

TS-204/AP 

TS-34/AP 

TS-250/APN 

TS-36/AP 

UPM-1 

TS-61/AP 

(Complete) 

TS-62/AP 

WE  I  193 

1  SL-1  Slatted 

Range  Colibra- 

Line  Test  Set 

tor  1-146 

SEE  COLUMBIA  fUFCTRONKS  AO 
ON  PACE  44t 

All  ttemt  sufeloct  to  prior  solo. 


COLUMBIA  ELECTRONICS  LTD. 

7460  N.  VARNA  AVENUE 
NORTH  HOLLYWOOD,  CALIF. 
Cobh  AMntt:  COlLtCT 
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SEARCHLIGHT  SECTION 


OUR 

®<^AlUNTt£ 

■“■ccj""' , 


Military  Electronic  Equipment 
Guaranteed  To  Comply  With 

Original  Specifications 

One  of  the  largest  reservoirs  of  test  equipment  in  the  United  States  may  be  found  in  our  plant  at 
Weston,  Massachusetts.  We  actually  have  close  to  two  thousand  pieces  of  test  equipment  on  hand. 
Most  of  these  are  laboratory  quality  including  such  famous  brand  names  as  General  Radio,  Ferris,  Boon- 
ton,  Measurements,  Stoddard,  Industrial  Instruments,  Leeds  &  Northrup,  General  Electric,  Hewlett- 
Packard  and  so  forth.  In  addition  our  stocks  of  military  types,  such  as  is  listed  below,  remains  the  largest 
such  inventory  available.  Our  shop  facilities  and  fixed  test  standards  are  second  to  none  and  permit  in 
the  hands  of  the  most  competent  technicians  the  finest  quality  workmanship.  We  are,  therefore,  well 
equipped  to  service  test  equipment,  design  test  equipment  and  to  rebuild  or  modernize  your  test  equipment. 


TS-1ARR 

TS-3A/AP 

ITS-IA/U 

'TS-IOA/APN-1 

TS-n/AP 

TS-12 

TS-13 

TS-14 

TS-15B/AP 

TS-16/APN 

TS-19 

TS23/AP 

TS-24/APN-3 

TS-27/TS 

TS-32/TRC-1 

TS-33/AP 

TS-34/AP 

TS-34A/AP 

TS-35/AP 

TS-36/AP 

TS-46/AP 

TS-47/APR 

TS-51/APG-4 


Noturotly  what  w«  tall  hat  had  to  be  purchasad  first.  If  yea  have  fast 
•quipmaat  aot  new  in  service  wen't  yen  please  help  by  advising  us. 


TS-56/AP 

TS-155A/AP 

TS-42I/U 

TS-60/U 

TS-I70/ARN-5 

TS-487/U 

TS-6I/AP 

TS-173/UR 

1-56 

TS-62/AP 

TS-174/U 

1-95/A 

T5-69/AP 

TS-175/U 

1-106/A 

TS-76/APM-3 

TS-184/AP 

1-122 

TS-87/AP 

TS-197/CPM-4 

1-126 

TS-89/AP 

TS-203/AP 

1-1 30A 

TS96/TPS-1 

TS-2(>4/AP 

I-I4S 

TS-9B/AP 

TS-205/AP 

1-177 

TS-IOO/AP 

TS-220/TSM 

1-178 

TS-lOl/AP 

TS.226A 

1-208/A 

TS-102/AP 

TS-233/TPN-2 

1-212 

TS-I08/AP 

TS-251 

1-222/A 

TS-llO/AP 

TS  263 

1-225 

TS-111/GP 

TS-286 

1-233 

TS-II7/GP 

TS-270/UP 

IE-21/A 

TS-I18/AP 

TS-281/TRC-7 

IE-36 

TS-I25/AP 

TS-301/U 

IF-12/C 

TS-I27/U 

TS-3I4/FSM-I 

15-185 

TS-131/AP 

TS-323 

AN-PNS-1 

TS-144/TRC-6 

TS-324/U 

BC-221(*) 

TS-153 

TS  389/U 

BC-376 

BC-638 

BC-906/D 

BC-949/A 

BC-I060/A 

BC-1066/A 

BC-I201/A 

BC-1203 

BC-1236/A 

BC-1255/A 

BC-12B7/A 

BC  1277 

BE-67 

LAD 

LAP 


LAG 

LM13 

LU2 

LU3 

OAA-2 

P4E 

TAA-16EA 

TSS4SE 

TSX3SE 

TSX4SE 

TTS-4BR 

TTX-IORH 

TUN-9HU 


Cable:  WESLAB 


Tel.  Boston:  WE  5-4500 


QUALITY 


93. 


QUALITY 


Sfieccciic^t^ 


WESTON 


WESTON 


aECTRON  ICS  — March,  1932 


SEARCHLIGHT  SECTION 


SURPLUS  -  NEW  -  GUARANTEED  -  SPECIAL  METERS 


SIGNAL  CORPS  &  A.W.S.  METERS 


N.A.F.-1091  METERS 


ISO  DCM\ Grutm 
2.S  Amp,  RF.  SimpMMi 

2.5  Amp,  HF.  WmtaacboMM  . 

2.5  Ap.  RF.  McCKatock 

0  Amp.  RF.  ElMrUic .  . 

4  KVIX:  (1  MA  mvt.)  Dmur 

1.5  VAC  R^.  iyp*  Md^otork 

IS  DCMA  SimiMiMi . 

5  -0-S  l>CMA  Wmtcrn  HUMrinc 

DC'.MA  Sim^Q  . 

1000  DCMA  WmUrn  ElwtrK 

000  DCMA  Dajitr . 

A  Amp.  R^  Weatingboute 
10  Amp,  RF.  WmtoB  ... 

0  MADC  (0-S  Scale)  SimpM 
SOO  DCMA  GeoeTBl  Ekcirir 

•  Amp.  RF.  SimpaoB.  . 

2  I>CMA.  Wcatintbouae .  .  . 

300  DCMA.  Cfrueo . 

800  DCMA.  Gaoeral  Electric 
I  Amp.  DC.  WmtiDchcMMe 
200  Amp.  Dr:.  ($0  MV)  Wmton 
V'it  Amp.  DC.  (SO  MV)  G.  E. 
SOU  Amp.  DC.  (SO  MV)  G.  E. 

300  VoH.  DC:.  Suo . 

SOO  Volt.  t>C.  Weatuo 
IS  Volt,  AC,  WealincbouM 
4  Anip.  RF.  Geoeral  EI<H:tric 


30  AMP  WcetoB 
30-0-30  AMP  O.  E. 
30-0-30  AMP  Wcfton 
00  AMP  O.  E. 
OO  AMP  W«g4n 
50-0-00  AMP  Wertoo 
flO-0-00  AMP  WH. 
120  AMP  Weston 
120  AMP  G.  E. 
120-0-130  AMP  WH. 
240  AMP  Weitoii 
30  AMP  Wcftoo 
60  AMP  O.E. 
30  VOLT  WH. 
20-0-100  AMP  Hickok 
20-0-100  AMP  Wnstoo 
150  AMP  WH. 
300  AMP  WH. 


R.17-A-5730 

R-17-A-5740 

a-17-A-3740 

R-17-A-<735 

R-17-A-5725 


SF221 

3F3II 

SFSll 

SFSIl. 

SFS82. 

SF891-4 

SFMI-12 

3PMIEV 

SFWS^K 

SF428-I 

3F9M 


IS-ltl 

is-ni 

ISIll 

IS-182 


\1H3SW200I)CMA 


D-aO  R-17-A-5745 
C-130  R-17-A-5730 
0120  R-t7-A-5730 
D-120  B-17-A-5765 
C-240  R.17-A4735 
A40  R.17-V.770 

A-60 

&30  R-17-V-880 

D-2  R-I7-A-673fl 

D-2  R-17-A>6732 

F-1  Spec.  M-32284 

E-1  8pnc.94-32173-A 


3FIUU3  3 

SF10IO-2S 

SF7S71 


MH3S%<>U3HFAA 

MK.3SW«I0HFAA 


1H-17J 

lS-22. 

lS4m. 


MH35WO02DCMA 

MR3SW300DCMA. 

MR35W80UDCMA 

MR34W001I>CAA. 

MK24W200I>CAA. 

MR24W300DCAA. 

MR24WSOODCAA. 

MR2SW300DCVV 

MR2SWS00DCVV. 

MH3.SWU15ACVV 

MH25W0MRI.AA 


REPLACEMENT  &  SPARE  "KS"  METERS  FOR  WESTERN  ELECTRIC  TRANSMITTERS. 

Only  the  following  types  ore  currently  ovoilob  c*  All  other  types  previously  listed  hove  been  sold  out  Limited 
quontities.  All  units  ore  71/2"  round  surfoce  mounted  Switchboard  type  meters,  with  block  scoles. 

CaptlMi  Mottfl  W.E.  KS  « 

kilowatta  R.F.  Output .  adf  contaioed .  l37iS-1.3  . 

Amperea  DC.  1  R.W.  PUte  .  aelf  ouoUineil  I376VL3.  . 

.Ampem  D.C.  S  K.W.  Plat«*  .  aelf  oootaioBcl  .  I367S-L3  . 

Amperea  D.C.  10  K  W.  Flute  .  aelf  contained .  13n76-1..3.  . 

Vulte  RF  TraaniniMioD  int.  vacuum  couple  .  l3noS'i.S 

Kiluvirfta  DC  I  K.W.  Piute  .1  MA.  tubular  multip. .  13769-1.3  . 

KilovolU  1>C  ArM'Aer  Plate . 1  M A.  tubulor  multip.  13606-1.2 

KilovoiU  IH:  10  K.W.  Plate  I  MA.  tubulor  multip.  136.38-1.3 

Kilovolta  DC  Power  Am(>  Plate  I  MA.  tuhulw  multip  I3677-I..3 

V(^ta  A.C.  Power  Suppi>  .  aelf  contained .  R302-L3. 

VcdU,  A.(X  Power  Su|^y  .  aelf  ooDteioed  R302-I.2.- 


<i  E.. 
Weaton 
G.E 
G.E. 

«.  R. 


MARITIME  SWITCHBOARD 
INSTRUMENTS— ACCESSORIES 
338  Canal  St.,  N.  Y.  13,  N.  Y. 

Worth  4-<2l7 


We  speeialixe  in  electiicAl  lnstrumeot.<i.  (hei 
75,000  meters  in  stork.  Send  for  our  clrculai 

showinir  our  romplete  line  «>f  siirpluw-.Veu'Cueran 
leed  meters 


Orders  acropte*!  ftuni  tati'd  cunt'ems,  public  InsU- 
tutlmu  ami  aRemde.-  on  optm  account .  othera  plea.se 
send  deposit,  lialance  C.O.l'.  or  check  with 

order.  .All  price*.  FOR  our  narehouse,  N.Y.C. 


QUARTZ  CRYSTALS 


10  STATION 
INTERCOMMUNICATE 
ING  SYSTEM 

An  unutual  offarlni  In  a  It  ata* 
tion  intercemmunieatini  ayitam 
for  factory  and  InterotBoo  oam* 
municationa. 

Built  for  tho  U.  8.  Navy  Ty»o  |.A 
for  115  volt  60  eyclo  oHratloaa 
with  tho  followinf  ootatandlnt 

featurot:— 

Oporatot  Individually,  and  aapa- 
aratoly,  by  push  button  control. 
10  fub-statlont. 

Pitot  Mfht  IdeotHIcatlon  of  ooeh 
•ubetation.  on  matter  unit. 

Trantfornior  eouptod  OVS't  In  push 
pull  to  provide  up  to  10  watt 
output. 

AmpliOeation  provided  by  2-68L't 
trantformor  controttod. 

RocttOcation  by  2-SY3  tubat. 

A  hifh  voltapo  tost,  power  trant¬ 
formor  providinp  fliamont  and 
plate  volttflo  to  all  tlx  tuboa. 

Hayden  24  R.P.M.  Motor.  10 
VAC  actuatea  tho  twiteh  whirh 
blinks  pilot  lipht  aloni  oaeh 
substation. 

Jenson  type  NF  101  6'4*  hlph  fl> 
dellty  speaker,  weatherproofed. 

Tubes  end  audio  trantformort 
mounted,  on  a  shock  proof  aub- 
chassis. 

Entira  unit  mounted  In  •  sturdy 
sroy  Anishod  stool  cabinet  19*  X 
ir  X  10.  Weifht  40  lbs.  not. 
Each  packed  In  wooden  orate. 

This  unit  it  prieed  at  a  fraction 
of  oripinal  povernmont  eosL 

Price  $59.50  each 

Substations  for  above  eonsistini 
of  a  4*  2.702  macnot.  Good¬ 
man.  (British  make)  hiph  Odol* 
ity  speaker  mounted  in  a  hand¬ 
some  walnut,  wood  cabinet. 

Price  $6.50  each 


Mod*  from  the  finest  Brazilian  quartz  and  will  provide  a  high  degree  of  activity  and 
frequency  stability.  It  is  made  to  a  frequency  of  F.01  %  in  conventional  amateur  oscillator 
temperature  coefficient  is  less  than  3  cycles  per  megacycle  per  degree  centigrade. 


AvoMoblc  in  F-243  or  CL16  in  the  following  fro- 
qutncies: — In  K.C. 


5100 

9120  to  91S0 
9300  to  9330 
9390 

9370  to  9305 
9300  to  9300 
9410  to  9048 
9740  to  5780 
9810  to  9801 
5010 

9023  to  0000 
0010  to  0080 
0130  to  0181 
0300  to  0375 
0300  to  0175 
0370 


8900 

Typa  XL5 
Crystols— 
Prico  $1.35  OO. 
030  to  1000 

1300  to  1398 
1010  to  1028 
1709  to  3190 
3300  to  3384 
3410  to  3499 
3901  to  3008 
3704  to  3787 
3801  to  2010 
3109  CO  3171 
3333  to  3379 
3410  to  3997 

*  FfTHiueocles  Indicated  oboie  from  and  to.  are  to  obow 
that  there  are  available  cry^ala  m  amaU  quantlUee  In 
BuoceasiTe  stepa  between  tbeee  raluM.  l.e..  14406  to  145463-- 
avallablo  crystals  are  14401,  14402.  etc. 

Where  single  frequency  la  shown,  a  quantity  of  50  or  more 
erystaU  are  available  in  that  frequency. 


0501  to  0580 
0008  to  0800 

10000  to  10010 

10075 

13003  to  12000 
13700  to  13708 
12800  to  13800 
13003  to  13008 
13001  to  13100 
13303  to  13300 
13303  to  13300 
33400  to  13400 
13500  to  13508 
13083  to  13008 
13702  to  13700 
13803  to  13807 
13003  to  13000 
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SEARCHLIGHT  SECTION 


POWER  RHEOSTATS 


TACHOMETER  INDICATOR 

a  SINGLE 

M«nsitlT«  T7P«.  KoUmhah 
Mark  V;  Ranse  ••S60* 
KPM  in  S%  ravoluttona 
of  the  indtcattof  j^lntar. 


fl  Standard  Brands:  S  Obma; 

100  Watt:  4.48  ampa  100 
iLA  L>bma:  100  Watt;  1.0  amp. 

offlBI  Bok«4,  Brand  Nnw  with 
WL  Knob  $2.50  •ocb— or — 

Wbiy  $25.00  por  Doi. 

G.  E.  MOTOR  AMPLIDYNE 

Mod.  5A1145DB1S.  Input:  IIS  votta  alncU 
pbaM.  <0  cTcIe.  4.6  amp.  Output:  ISO  TOlta 
&C.  .0  ampa  8460  RPMS . 97».M  cn. 

PIONEER  TORQUE  UNITS 

TYPE  ISdM'S'A:  Contains  CK6  Motor 
coupled  to  output  shaft  tbrougb  186:1 
gear  reduction  train.  Output  shaft  coupled 
to  autosyn  follow-up  (AY43>.  Ratio  of 
output  shaft  to  follow-up  Autosyn  Is  16:1 
979.M  ra. 

TYPE  1^00d*l-At  Same  as  13<04-I-A  ex¬ 
cept  it  has  a  30:1  ratio  between  output 
shaft  and  follow-up  Autosyn. . .  .970.00  ea. 

TYTE  18908-t-A.  Same  as  1S806-1-A  ex¬ 
cept  It  has  base  mounting  type  cover  for 
motor  and  gear  train . 979.00  en* 

ALNICO  FIELD  MOTORS 

'  1  Approx,  size  overall  .  .  . 

'{Zt**  X  IH"  diameter) 

OWoo-Type  RO692S0:  27.5 

volte;  IK-;  145KPM  910*05ett. 
llelro  Type  5088820;  27.6  Volts,  LXT:  260 
RTM  . 910.05  ea. 

PIONEER  AUTOSYNS 

AY-1.  ..  -’8  Volt— 400  Cycle 94.06 

.VY-5 . 2*»  Volt — 400  Cycle . 95.05 

AY2TD  . *25.50 

.\.y« — 20  Volt— 400  eye .  94.05  ea. 

AY30r>  -26  Volt — 400  cyc . 925.00  ea. 

.\Y38D— 28  Volt — 400  cyc.,  shaft  extends 

both  ends . *10.05  ea. 

AY20 — 2b  VoU—400  cyc . 912.50  ea. 

SERVO  MOTOR  10047-2.A;  2  Phase;  400  Cycle;  with  40-1  Reduction  Gear 

$10.00  oa. 

BLACK  UGIHT  SYNCHRONOUS  ^ 

o2n  blii k  Ucht  llmi  f 

equipment  at  a  new  °  ^  iwt  (  'Ww  M 

low  coat  with  these  Hendlx*^  Delhi  and  jl»^ 

components.  Kit  con-  tluantitles  Available 

tains:  Ultra-Violet  tube  brackets,  ballast.  •e.ew* 

starter,  wire,  plug  and  wiring  diagram.  .  J!S*2!*** 

4-Walt  Kit— <5^"  tube) . 93.00  TK WSMITTO.RS .  915.09ea. 

g-Watt  Kit— (12"  tube) .  94.00  SYNCHROS 

400  CYCLE  MOTORS  it  bp«lnl  Kepeeter  tiuv-rso 

.\IRESKAKCH :  116V';  400  CPS;  Single  '*J||>'S  fienerMiAP  f115V.40S  evcl  *7JM  «s 

vhu*;  »500  Rr.M;  J  4  amp;  Tor.iue  4.«ln.  rll:!  .  (116V-40«  cyc)  ..*7.40  «*. 

OS  *  HP  03  ...  910.00  ea.  *^4!^  Control  Transformer;  80-60  Volt;  00 

EASTERN  AIR  DEVICES  TYPE  4M6B:  Cyc . 950.09  ea. 

200  VAC;  1  amp,  8  phase;  400  cycles.  5F  Mot4)r  (115/90  volt — €0  cyc.)  .  .960.90  ea. 

8000  RPM . . . . 912.50  m.  ^Q  Generator  (116/00  volt— 00  cyc.) 

E.4STERN  AIR  DEY'ICES.  TYPE  «I31B:  959.99 ea. 

115  V.  480-1200  Cycle,  Single  Phase.  DUTerentlal  Generater  (00/80  volts 


TACHOMETER 

GENERATOR 

Pioneer  Instrument 
Mark  V,  screw  mount 
Used  with  Kollsman 
Mark  V  Indicator 

926.50  ea. 

Tachometer  Indicator  and  Generator 

tabove)  . . .....Both  969.50 

SMALL  DC  MOTORS 

I  Approx,  size.  .  .4*  long  z  IH*  dim.) 
(^neral  Electric-Type  6BA10AJI7:  27 
volts.  DC;  .6  amps.  8  os.  Inches  torque; 
250  RP5I;  shunt  wound;  4  leads;  reversible 
912.Mea. 

G.  E.  Type  SBA10FJ215.  24  volts  DC'.  .77 
amp.  30  lbs.  In.  torque.  4  RPM. .  .915-99  ea. 
General  Electric-Type  6BA10AJ68C:  87 
Volts.  DC;  .86  amp;  14  os.  Inches  torque; 
146  KPM;  shunt  wound;  4  leads;  reversible 
912.59  ea. 

SENSITIVE  ALTIMETERS 

Pioneer  Part  8tl668-2K-A 
■BwS&Bt  .Sensitive  altlmetrea.  0-86,000 
ft.  range  .  .  .  calibrated  In 
BAKbU  lOO's  of  feet.  Barometric 
setting  adjustment.  No 
honk-iip  required.  ^ 

PIONEER  GYRO  FLUX  GATE  AMPLIFIER 
Type  13076- 1-A.  complete  with  tubes 

t 37.50  ea. 

IFIER 

Type  13077-1-A.  A  single  tube  amplifier 
designed  for  autosyn  take  off  signal.  Con¬ 
tains  magnetic  amplifier  assembly.  With 
tube . . 924.59  ea. 


HAYDON 

SYNCHRONOUS 

MOTOR 

no  VJI.C. 

Vi 

3.6  Watts 
62.47  each 


Hoydon.  2.2  watt  1-120  RPM . $1.U 

complete  with  coin  arrangement  for  25< 

pc . . 62.40 

minimum  order  5  pcs.  on  synchronoue 
motor 


MICA  HIGH  POWER  Type  G3  .0001  Mid 

2SKV  . 640.00  ea. 

Type  02-60.  .0001  mid.  .0002  mid,  .0006 
mid.  lOEV . 610.00 


ATTENUATOR  DAVEN  TYPE  T-9M-2  7600/ 

3900-2DRStep  . 64.26 

Type  TA-IOaO-2  7600/3900  Ohm.  66.26  ea. 


Rheostat  Typo  J  150  Ohm  50  Watt 
#5381  . $2.15  oach 


RHEOSTAT  Type  K  100  Watt  26  Ohm 
63.78 


RHEOSTAT  Type  H  26  Watt  16  Ohm 
61.06 


LINE  CORD  AC  monuloctured  by  GX. 
molded  rubber  plug,  12*  lengths. 

$2$  per  100  pcs. 


RAYTHEON  BENCH  WELDPOWER  #519 
K^iolure  Model  115V AC  less  welding 
heod.  Has  ability  to  Weld  Difficult  ma¬ 
terial.  More  information  on  request.  Price 
$95.00 


UG  Connectors  UG  352U . $9.00  sach 

UG  9/U . 95  sach 

3-lSP . 40  each 


Relays,  mfd.  by  Sigma  12  volts  DC, 
S.P.D.T.  sixe  2V4'*  x  IH" . S.TJ  each 


RELAY  GX.  Type  CR2791-B109P30  SPDT 


10000  Ohm  coU . 91.49 

DPDT  Type  CR2791X109U39  150  Ohm 
coll . 91.95 


PACKET  SWITCHES  mode  by 
AAHAH  Type  80989  25  omp.  size 
2PDT  and  3DPT  $7.9S  eo. 


SELECTOB  SWnCHES  CENTRALAB  Non 
shorting  Type  1401  1  Pole  2-6  position 
49f  ea. 


BUS  FUSES 

INDUSTRIAL-TUBES-RECEIVING 

Relay,  and  other  Electronic  material  are 
aTailabJe.  Send  n.  your  inquiriei. 

No  Risk  to  You 
All  Material  Offered  Brand  New 

LEONARD  GREENE 

381  Tremont  St.  Botton,  Moot. 
Phone  ff  Aneoefc  6-4794 _ 


WHOLESALE  ONLY 


ELECTRONIC  COMPONENTS 
AIRCRAFT  EQUIPMENT 
HYDRAULICS 

RADIO  A  ILICTRONIC  SURPLUS 
1S«3S-f  Irueh  St.  Detroit  3,  Mkh. 

Plwe,  Teoewed  9.3403 _ 


BOX 


SURPLUS  EQUIPMENT 


PIONKER.  CK-8.  400  cycle  2-pha8e.  116 
volt . 930.00  ea. 


PE  318  LELAND  EXECTRIC 
Output:  116  VAC;  Single  Phase;  PF  10; 
.180/600  cycle;  1600  VA.  INPUT:  26-28 
VDC;  88  amps;  8000  RPM;  Exc.  Volts  87.6 

RKAN'D  NEW . 999.95  ea. 

MG  15$  HOI.TZER-CABOT 
Input:  24  V.  DC,  63  amps:  Output.  116 
volts — 400  cycles.  S-phase,  760  VA.  and  88 
Volt— 400  cycle.  260  VA.  Voltags  and  fre¬ 
quency  regulated  . 9*5.00  ea. 

13 116-3- A  PIONEER 
Output:  115  VAC;  400  cyc;  single  phase; 

46  amp.  Input:  24  VDC;  5  amp.  fM.OOea. 

10563  LELAND  ELBCTOIC' 

Output:  116  VAC.  400  cycle;  3-Phaee; 

115  VA;  75  PF  Input:  88.6  VDC;  12 

amp .  9*0.00  ea. 

164*6  LEL.LND  ELECTRIC 
Output:  116  VAC:  400  Cycle;  S-Phase;  176 
VA;  80  PF.  Input:  27.5  DC;  12.6  amp: 
Cont.  duty  . . . 990.00  ea. 

PLEASE  ENCLOSE  FULL  AMOUNT  WITH  ORDER 


—400  cyc.)  . 936.09  ea. 

.IDG  DilTerential  Oeneratar  88/80  volte  80 

cycle . 959.09  ea. 

TRANSMITTER.  BKNDIX  C-7S348:  116 

Volt.  80  Cycle . 925.99  ea. 

REPEATER,  BEbDIX  C-78419:  116  Volt. 
bO  Cycle . 997.59  ea. 


.LMMETF.R:  DC;  2”  lOO-O-lOO,  complete 

with  external  ahunt . 95.99  ea. 

.4C  Volt,  Weatinghouee,  Type  NA-86— 3- 

inch  round.  F.S.-lO  MA . 99.95ea. 

MIBQUENCY.  67-83  cycles  per  second.  125 
volts,  mfg.  Aero  mod.  7007.  8-Inch  round 
9*  96  ea. 

MICROPOSITIONCR 

Barber  Colman  AYIX  21S9-I  Polarised 
D.C.  Relay:  Double  Coll  Differential  sensi¬ 
tive;  Alnlco  r.M  Polarised  field.  84V  con¬ 
tacts;  .6  amps;  28  V.  Ussd  for  remote  po¬ 
sitioning.  synchronizing,  control,  etc. 

918A6  ea. 

EQUIPMENT  FULLY  GUARANTEED 


ALL  PRICES  F.O.B.  PASADENA  UNLESS  OTHERWISE  SPECIFIED 


O-H  Ja/e., 


Ce,i  t  V  mfiii  Uj 

356  E  EAST  PASADENA  STATION  •  PASADENA  S  CAUEORNi 
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BRAND  NEW  STANDARD  BRAND  TUBES 


OAt . 

1.45 

1116 . 

14.50  4J41/700A 

14.95  MSB  ... 

.  3.95  703A . 

5.75  111 . 

..  1.50  956 . 

.  .69 

9006.... 

.  .19 

OAS/VR7S 

1.47 

1117 . 

1A50  K10/C5B. 

3.75  111 . 

.  1.75  704A . 

.95;  114 . 

..  3.75  957 . 

.  .49 

C5B - 

.  3.75 

«  40 

tJ30 . 

69.50  C6A . 

5.75  t17C  .  .. 

.  8.75  70SA . 

8.75  815 . 

5.75 

Oa/VR105  i.ts 

1J31 . 

14.50  6AK5 . 

1.35i  150TH.. 

.  10.95  707Ay.Gy  44.50  Ml . 

..  11.95  CK100S. 

.75 

O03/VR1S0  .99 

1131 . 

37.50  6C1G . 

.79  150TL  .. 

.  11.95  707 A . 

9.95 ' 119 . 

..  10.95  E1141  . 

.  .31 

CATHODE  RAy 

CIA . 

9.75 

3J33 

37.50  6K7G . 

.59  1S7B  ... 

.  1A95|  707B . 

17.15  IMS  ... 

..  14.95  1601  ... 

495 

TUBES 

89.50  7C4 . 

.69  t85A... 

1Bt6 . 

t.75 

1140 . 

37.50  7E5 . 

.89  t86A  .. 

.  11.95|  713A . 

.91|S3SA 

..  9.50' 1619.... 

.  .75 

3CW/S1. 

.  1.95 

47.50  7E6 . 

.79  304TH . . 

.  10.951  714Ay _ 

4.19 

47-50  toy . 

.75  304TL 

10.95j  715A . 

5.95'  836 . 

1FP7.... 

.  1.15 

1B36 . 

1A75 

1K15/713AB  I11A6 . 

.79  307A... 

.  3.95I715B . 

9.50  137 . 

..  1.49  1616  ... 

.  .40 

4AP10.. 

.  450 

1B56 . 

34.95 

19.15  14G 

1.75|310A 

.  6.50  71 5C . 

14.101  111 . 

..  1.9511619.... 

.  .35 

5APl . . . 

EL1C . 

t.69 

1V3G 

.91  MACS  .. 

1.19  316A... 

1.39  711 A . 

4.95  141 . 

..  .15  1636.. 

1.95 

lOSGA... 

.79 

1X1 

.59  RK34 . 

.59  319A 

1.95  7MA . 

1.19  146 . 

..  49.9511641  ... 

.  .91 

1L40T... 

.65 

3B7/1191. 

.59  45Se*e/VT51.19  S31A. 

8.95  7t3AB. ... 

17.95  151 . 

..  41.751 1151  ... 

.  1.69 

1R4/1t94. 

.19 

3B11 

t.69  EF50 

.19  353A 

4.95  7848 . 

3.15  160 . 

..  6.50  MSI  ... 

.  1.09 

11LP4 

M.9S 

1T4 . 

.69 

3B14 

5.15  CRP71 

1.85  3718  .. 

.  .19  715A . 

6.15  161 . 

..  13.15  7191... 

.  .15 

.  88.85 

SCSI /1 641 

.65 

3B16 

3.50  FG17 . 

5.95  3S1A 

1.49  730 A . 

10.95  164 . 

..  .75:1001.... 

.  1495 

KM/7193 

.30 

3C14 

1.75  RK71  - 

1.15  41 7A 

.  19.95  100 . 

1.95  165 . 

..  1.15  Mil  ... 

.  .75 

1C16 . 

.19 

3Clt 

4.95  CRP73 . 

1.15  4S0TH  .. 

.  44.50  101 A . 

.75  S66A... 

..  1.35  Mil  ... 

.  1.75 

Kt6A  . 

.39 

1D6'1199 

.59  RK73 

1.15  530 . 

.  16.95  103 . 

4.95  S69B.... 

..  39.50  M13A 

.  475 

1 78P4A. 

K34/RK34 

.59 

3013 

A75  REL5 

75.00  531 . 

.  6.75  105 . 

4.95  171A... 

..  3.95  MM  ... 

.  1.15 

.  61.89 

1C40 . 

9.95 

3E19 . 

13.95  FGIIA  ... 

3.50  533 . 

.  75.00  107 . 

1.60  174 . 

..  1.15  lOlSA.. 

.  7.95 

K44 . 

1.00 

304 . 

.69 :  VT90 . 

.91  559 . 

.  3.95  Ml . 

1.95  176 . 

..  .59  9001... 

.  1.50 

lEM . 

1.95 

4Blt 

4.45  VT91 . 

75.00  Hy61 5.. 

.  .11  109 . 

1.19  179 . 

..  1.43' 9M1.... 

.  1.15 

tEt4 . 

4.15 

4E17  1571 

14.95  100TH  ... 

7.95  700A  .. 

.  84.95  810 . 

11.75  931A... 

..  5.95  9M3  ... 

.  1.75 

TUNCiAft 

1E16 . 

3.49 

4J11 . 

139.50  Hyi141... 

.75  701A... 

.  4.95  111 . 

3.15  954 . 

..  .35  9004  ... 

.  .75 

6  Amp. 

RscHfos 

tlM . 

7.50 

4J16 . 

159.75  VTH7 _ 

rSO  70tA... 

.  3.19  111 . 

3.15  955  ... 

..  .45  9005  ... 

.  1.75 

WssUsfiiosos  A75 

MARITIME  INTERNATIONAL  COMPANY 

11  State  Street,  New  York  4,  N.  Y.  Cable  Address  "Foxcroft"  Phones:  DIgby  4-3192-3 


COXDEIVSERS 


10  mfd.— 1000  V . $4.55 

10  mfd.—  600  V . $2.50 

8  mfd.— 1000  V . $2.39 


Dual  4  mid.  oil  eond.  horm.  ooalod  and 
packo^  Com  of  10 . S2.10  oa.; 

Too  . $1^ 


7  mfd.— 600  V . $1.45 


Small*  high  quality  oil  cond.  moasuring 
2^"  X  SVd*'  X  lW4‘*  compUto  with  brockotx. 


OIL  CONDENSER  SPECIAL 
10  mfd.— 600  V _ $  .89 

Throo  tonn,  bat.  mntg.  chonaol  typo. 
Dimo.  3V4**  X  2^V*  x  2".  Two  $  mfd.  toe- 
tions  rot^  400  V  at  72  dog  1800  V 
toot.  Moots  conunorciol  opocs.  for  M  V. 
oporation  up  to  40  dogs  Idool  lor 
tutor  or  powor  factor  oppUcatioB.  Bo* 
poat  salos  proTO  this  ruggod  high  qual¬ 
ity  condoBSor  to  bo  of  outstaBding 
▼oluo.  Carton  of  24,  woight  *  va 
42  lbs.  Largo  quo.  oroilablo  w  •/ ' 


1mfd.-25KV] 

Imfd.— 15KV  I  on 
.5mfd.— 15KV  I  Request 


16  mfd.— 600  V . $1.75 

Dual  8  mfd.  horm.  soolod  and  pockod.  Typo 
PT-SC-11  moasuriaa  $4^“  x  2H"  x  2H**-  Stud 
mtg.  coBtors  2".  Plugs  into  stondc^  four 
prong  oockot.  Quontity  discount. 


6  mfd.— 150  V . $  .25 

Throo  tonn.  dual  3  mfd.  9il  cond.  comploto 
wiflk  brackots*  moosurlng  4Vt**  x  1^**  x  1**. 
Idool  for  audio  crossoTor  aotworks. 


See  Jan.  Electronics 


6  mfd.— 600  V . $1.55 

CP70BIFF605K  Cbkts 


I  For  other  conds,  SWS  I 

relays,  tubes,  mica  &  silvermica  conds.  Large  quantities  of  trans.  mica 
conds.,  "J"  pots;  bathtub  &  channel  conds. 


Monmouth  Radio 

Box  159 


Laboratories,  Art  Hankins,  Prop. 

Long  Branch  6-5792  Oakhurst,  N.J. 
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,/r '--ir .":;|ir^r 


Modification,  Development  &  Production  of  Radar  Equipment.  Radar  sets  SCR-717, 
SCR-720,  APS-3,  APS-4,  APS-13,  and  APS-15  available.  Micro-wave  test  equipment 
for  all  frequencies.  Our  personnel  and  facilities  guarantee  performance  and  service. 
Your  inquiries  are  solicited. 

T.I  Leru  Laboratories  Inc. 


Terhune  5-2765,  6 


Block  Oak  Ridge  Rd.,  Wayne,  N.  J. 
Mailing  Add.:  RD  4,  Paterson,  N.  J. 


SIX-POLE  DOUBLE  THROW  ALLIEO  18D-39 
hu  le  AMI’EIU;  OONTACTS  IHOU  otun  ooU  oper- 

AM  on  SO  mllU  IH* . M.SS 

115  VOLT  AC  RELAYS 
GUARDIAN  arllO  A.C.  SERIES-D.P.O.T.  A  S.P. 

N.O  5  imp  conUrts .  $1.90 

8TRUTHERS-DUNN  D.P.D.T.  VooDtAOU. 

bSM  anO  er«MAr« . $3.9$ 

ADVANCE  SERIES  1000  V  «l«r  D.P.D.T.  OT- 

tftctA.  C^rmtnic  in-sulfttioo . 93.9S 

115  VOLT  DC  RELAYS 

POTTER  4  BRUMFIELD  9MR  7D— Double  Pole 

N  O.  10  unp.  rontaru.  0000  ohm  rail . $2.$S 

GENERAL  ELECTRIC  aCR  27$|.BI09P30.S.P.D.T. 
double  break  contacu  rated  3  ampa.  10.000  ohm 

roll  operatee  on  8  mllla . $l.$8 

ADVANCE  SERIES  1000  14'  Bllrer  D.P.D.T.  rao- 
tacta  4100  obm  rail  and  oeramlr  Iniralatlon . .  $3.95 
LOW  VOLTAGE  DC  RELAYS 
ALLIED  »BO  83.4  D.P.D.T.  15  amp.  euntaeta  Mr. 

d.c.  1.10  ohm  rail  . $2.50 

MINIATURE— 4  POLE  D.T.  aoolacta  IH'  o»««S. 

180  ohm  rail.  14  V.D  C . - $2.95 

LOW  VOLTAGE  AC  RELAYS 

POTTER  4  BRUMFIELD  (IIRTA— Doubla  Pole 

N.O.  10  amp  Motatta.  6  roh  AC  roll.  .  $1.95 

GUARDIAN  *110  A.C.  Berleo-Donble  Pol*  N.C.  4 
8.P.N  O.  5  amp  rta  48  rolt  A.C.  rail. .  ..  ....$1.9$ 
RADIO  D^ELOPMENT  A  SALES  CO 
323  AHaotIa  Am.,  BroaUya  2,  N.  V.  ULatar  $-0408 


“KELLOGG  DEHYDRATOR” 

All  all  purpOM  Mli-rooctiwatinq  dahydrotlnq  unit  To 
bo  usod  lor  romoTinq  moisturo  from  qaooo.  Numorous 
applications  In  tho  fiolds  of  Physics.  Qoctronics  and 
Chemistry.  Dual  insulated  tanks  with  thermostat- 
Icolly  controllod  heotinq  elemonts.  Com-  A  Cfl 
piste  with  20  lbs.  of  Silica  qeU  heotinq 
elements,  shut*ofl  ond  safety  toItos. 

INTERSTATE  Appliance  Co.,  Inc. 

Dopt  KD  600  Broodwor  NEW  YORK  12,  N.  Y, 


TUBE  REBUILDING 

Lsp  Trassittsf  nd  Power  types 

tcomomlcal  •  Cmmfm aN>4 

FREELAND  FROOUCTS  CO, 

700  DRYAOn  ST,.  N,  O.,  LA, 


GLASS  TUBING 

PYREX  -  NONEX  -  URANIUM 
BULSS  6  CYLINDERS 
WRITE  FOR  FREE  MONTHLY  LIST 

HOUDE  SUPPLY  COMPANY 

PHONE  KEVPORT  7-l2$S 

M.  R.  #1  S«9  S«X  KnOPN.  N.  J. 


FOR  SALE 

PLATE  TRANSFORMERS 

Seweral  huodred  new  10  K.W.  Amertroa 
oil  cooled  plots  troaslormerB  US  e.  10  cy.« 
1  phose  prisaory,  17,000  eolte*  .5  amp  see* 
oadory.  Can  be  furnished  center  tapped 
or  two  wiro  ttOO  eolti,  IJ)  ampe.  Priced 
S75.00  ecmh  Lob.  Loe  Anqelee.  Special 
Quontity  discounts  arailoble. 

EPCO 

1 527  E,  7Hi  St,.  Los  Ar««Im  21,  Colit, 
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BOTTOM  PI  STRS 


SLOPING  PANEL  CABINET 


UTIUTY  CABINETS 


Navy  Ty»«  H8-3^->Exepll«nt  (ANB-HI  Units) 

Per  Pair  1.89 

T-20-B  Mierophonea  w/iK>46— Brand  New  ^ 

Each  i.l9 

T-30  Mierephonea  w/PL  291  Plug — Excellent 

Each  29 

RCA  Freauency  Limit  Menitor  w/tube$.  excellent 
$49.00 

BC-433  Cempaae  Receiver  leu  tubei,  at  it,  clean 
11.00 

BC-37S  Tranimitter  w/tabe«  and  ene  tunnlni  unit. 

excellent  cenditien  .  .  I9.9S 

BC>II$3  Indicator  Unit  with  cathode  ray  tvOe  and 

cablet  .  .  . .  6.99 

BE-73  Switch  Bex  . ^19.00 

24  Volt  Motor->P/0— RL-42.  1/3  H.P.— 890B  RPM 


BEST  umm  at  CIRCLE 

DRILLS 

BRAND  NEW  Imported.  UNCONDITIONALLY 
GUARANTEED.  Purchatlnp  Apentt,  Dealert, 
Quantity  Buyert— inquiriet  invited.  Immediate  de> 
livery  from  stock.  (Complete  list  upon  request.) 
High  Spued  Twist  Drills— Stroighf  Shank 
60  pi<K>e4— #1  to  60  .  Per  Set  $U.95 

Hish  High 
Spt^  Speed 

Sri  tl-~  ^  pee.  1/16.  3/52.  1/8.  5/32. 

3/16,7/32.1/4  ..  S2.49  91  29 

Set  13—10  poi.  1/16,  5/64.  3/3X  7/64.  I 

1/8.  9/64,  S/S2.  3/16. 

7/32.  1/4  .  2  91  1  69 

Sri  #4-13  pc«.  1/16,  5/64.  3/92,  7/64. 

1/8.  9/64.  5/32.  II  64.  FT 

3/16.  13/64.  7/32. 

15/64.1  4  .  3  98  2  98 

DYNAMOTORS — GOOD— USE&— TESTED 

DM>I8  ....$4.90  8S-I04  . $4.90 

DM-20  ....  4.90  PE-94  .  4.90 

DM-32  ....  4.00  PE-II9A-Lel8nd  Inverter. 29.00 

DM.33  ....  4.00  PE-II8A  Inverter  . 15.00 

P8-229  ....  4.90  PE.M9A  Inverter  .  . 16.00 

BO.BG  69..  4.50  PE-218  inverter  . 12.00 

0-104  Dual  12  V.  Input— Output  220  V.  9  -100 

Amp— 440  #  .200  Amp— Brand  New  . $19.00 

CONTROL  BOXES 

C-237/APG  19... 59.97  BC-AR-408  .  1.95 

J.I4I/AP6  19....  8.99  BC-491  ARC-9  .. .  .89 

C-260A/ANQ.IA  .  4.99  BC-442  ARC-9 

C.237/APQ7 .  1.49  w/condenser  ...  2,75 

RE-ARRI  .  1.49  BC-442  ARC-9 

BC-AE-231 . 1.19  L/cendenter  ...  1.69 

C.E.  Circuit  Braak^— MGM  800^,  24  V,  200  Amps— 

New . tl*95 

Leland  Valtape  Requlater- Type  *‘8” — 21-30  V/ln- 

put.  9.0  Load  Amp. — New .  2.25 

C.D.  307A  Extension  Cords— w/PL-95.  lK-26  .89 

Trimm  Headsete— High  Impedance — Excellent 


CIRCLE  SALES  CORP. 

113  GREEN  ST..  N  Y  12.  N  Y.  ■  WOrth  4 1541  2 


STANDARD  BLANK 

CHASSIS 

•  CADMIUM  &  BLACK 

•  ORIGINAL  PAPER  WRAP 

•  80,000  PIECES  IN  STOCK 

iMInImiim  Ordar— 10  Placas 


HAROLD  H.  POWELL 

3104  MARxn  smrr 

PHILA.  3,  PA.  LOcuct  7-S; 


FOR  SALE 

Priced  right  for  quick  disposal 


4  UneSt«1are  3  pule.  388  umu.  218  vull 
Weatkif  husiee  #15-829 

2  Circuit  Breufcura  3  pule,  22$  ump,  688  vult 
Generul  Electric  #AC1A 

2$  Circuit  Brcukerc  3  pule,  288  ump,  238  vult 
Weetlwfhuuee  #2988 

25  CIrcull  Bruaherc  3  pule.  12S  amp,  238  vuH 
WartlssihuMsu  #986 

41  Circuit  Brcukerc  3  pule.  29  amp.  298  vult 
Wectiwatsuuee  #986 

97  ClrcsHt  Brvafcert  3  pule.  1$  ump,  238  vult 
Weetlisthuuee  #2988 

347  Meters  75-8-79  MA  Weattasthuuee 

m'cuec 

11  Meters  8-388  vuMc  AC  Wuetlnf- 

huuee  OC97 

27  Meters  258-8258  UA  Wuetun 

M32  Lwnpe  3  watt,  115  vult  Typu  96 

2279  Cunnecturs  AN3186-US-2S 

498  Ruceptuciss  Amphuwul  83-111 

19  Cupadturs  18  mfd..  1888  vuH  all  «led 

79  CuppcMurs  8  mM^  <88  vuH  uM  MIed 

IS  CapucHura  4  mM..  1588  vuH  all  Blled 

1827  CapucHurs  .882  mM.,  1988  vult 

mica  F2L 

a  Cupadturs  .tiil  mM..  8888  vdt 

Type  G1 

11  Tranefurmert  cumictifsf  uf  3  disflu  phase 

transfurmers  at  3M  VA 
•uch  A  €  caparifurt  d  i 
mM..  998  VAC  Sda  Clac- 
trie  Nu.  38963 

12  Transfurmers  plate.  3  nhaee.  219  vuH  prl- 

mary  3488  vdt  seaendary 
CT^*^  1.7  ampa  Acme 

18  Water  Jackets  RCA  Mr  888  tuke 


Many  mare  Items  Included.  TaN  ut  yuur  needs. 

Send  ingufrius  fo 

FS-3127.  Electronics 
330  W.  42nd  St.,  New  York  36,  N  Y. 


FOR  QUICK  ACTION  {  We  buy  jgrj 

Any  Kind  of  electronic  equipment  Bought  or  Sold  f  \k/a  CPI  I 
OFFERING— *00  RAYTHEON— CKS03AX—.65F  Mch.  )  ”6  SELL  FOR  YOU 

ELECTRONIC  SURPLUS  BROKERS 

I4S  CHAMBERS  ST.,  NEW  YORK  RECTOR  2-1! 
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March,  1952  —  ELECTRONICS 


SEARCHLIGHT  SECTION 


iwt 
OZ4A. 
1G6GT 
ILN? 
1R5. . . 

1T4 

JU4G. 

6AB7 . . 

6Af7 

6ALS 

6AQS 

4M. 


*  lypE 

*  tCft 

*  4C11 
A  307A 
A  ISTA. 
A  Mi 

A  tM 
A  t70S 
A  *40i 


PRICE  A 

St  to  A 
M.M  A 
J.Ti  A 
M.SO  A 


TCO-CoUlnii  mfd  Nivy  rftdloirlrpboim  for  ohip 
bpord  and  moMU  uar.  compirta  with  all  accraaorltr* 
for  oprrmtlow  from  It,  S4,  116,  130  rolta  d  c.  and 
110  or  no  rohj  a.e. 

TOC — Mary  or  rommorrul  marlnr  tranamlttrrs.  cviD' 
plrto,  110  A  no  TolLi  d.e.  and  a.c. 


Type 
iOTA 
371 B. 

3ttA 

446A 


Type 

TMA/B 

Tt4B... 

TtSA.. 

730A.. 

t03.... 

WT.... 

113.. .. 
•tOA.. 
l3tA.. 
■36.... 

137.. .. 

143.. .. 
■49.... 
■SI.... 
■60.... 
■61.... 
■65.... 
■TtA.. 
■74.... 
■■9R... 
■91R... 
■91R... 


PRICE 

$100.00 

100.00 

17.50 

17.50 

150.00 

75.00 

75.00 

75.00 


450TH  .. 

4S0TL.. 

464A... 

705A... 

706A.Gy 

707B.... 

714Ay.. 

71  SB.... 

730 . 

731A... 


Type  pwee 

6M0.!I..  SO.93 
6BE6..tl..  l.tO 
6C4;..:...  0.96 
AC5GT 0.51 


6J5.  ...  060 

6J5GT -  0  51 

6K6GT....  0  91 
6K7G7  ...  0.70 

6SG7 .  0.90 

6^K7  0  96 


TYPE  PRICl 

6SK76T....  50  96 

6SN7GT...  1  to 

6SS7 .  0.95 

1tA6......  0  4* 

1tSH7....  096 

1tSIC7....  0  99 

ItSOTGT.  O.JO 

1tSR7 .  0  90 

7574GT .  0  »5 

35Z5GT .  075 

50L6CT .  0  9*' 

4t  ....  076 


AAAAAAAAAAAA 


AAAAAAAAAAAA 


Thi,  oHtr  lubiect  to  SPECIAL  SALE  OUJ.  to  90 

Choost  ond  prior  sole  TYPE  805 

Liat  Priew:  $13.50 


McTRpPOlITAN  0\T:I^SEAS  SuPPLYyO 

P  MANUFACTUACRS  AND  DISTRIBUTORS  ,1  /). 

or  CLCC  TRONIC  RRODUCT8 


OHPOR^TiO}i 


409  Awoiw  I  ■rooklyn  30,  N.  T. 

ClovarMA  3-9411  Mlyant  9-1330,  1331 


SURPLUS 

BOUGHT  $  SOLD 

GOULD  GREEN  7 


ELECTRONICS  — Atofcfc,  1952 


W£  GUARANTEE  EVERYTHING  WE  SELL 


WE  HAVE  LARGE 
QUANTITIES  OF 


OUR  EXPORT 

DIPARTMINT 

AVAILAtLB 

fOR  SPtCIAL 

SlRVICt  TO 

OVIRSIAS 

CUSTOMm 


•  CONVERSION  EQUIPMENT 

—MOTOR  CCNCRATORS 
— CONVERTORS 
— OTNAMOTORS 
—INVERTERS 
—POWER  SUPHIIS 
— RECTIEIER5 

•  TEST  EQUIPMENT 

•  RADAR 

MARINE,  6ROUNO  6  AIRBORNE 
AN/AP>-1  «A-2  tp 

APS-i  U.  to 

AP»-t  tN  M. 

APt-4  tCR-S4S 

APt-U  to  tCR-m 

APt-U  to 


tni  TUBES— MAGNETRONS.  KLYSTRONS.  SPECIAL  PURPOSE  and  TRANSMITTING  TYPES 


WS  MAINTAIN 
OUR  OWN  FULLY 
[QUIPMD  TfST/NG 
LABORATORY 
IN  THI  SAMI 
BUILDING  AS  OUR 
MAIN  WAREHOUSE 
TO  TEST  ANY 
ITFM  we  SELL 


TRANSMITTING  STATIONS 

I  KW — 100*500  kc«.  compM«  vtth  tSO‘440  S 
S0*00r-  fUpplT— Pf4*o  I2.SM. 

MOW — (40>)  watt  phoor)  W^ern  Elartric  lO-rhaaMl 
autoiMtlo  dial  R^lwtioii,  S.A-SO.O  mcs.  with  SSO 
rolt.  I  Ph.  50*B0(\  pow^  '«iipplT.  8AME  TRANS- 
MITTKR  AS  U8KI>  ON  8  8.  ‘  qUKEN  MART**— 
BranN  Naw.  Prica 

I  KW— FM  Broaclcaat  atatloo.  cftaiplate  with  moAltor, 
all  tubaa,  aatrana  and  wateculda,  Mfr.  O.  E. 
Si.SM.00--at  loratioa.  N.  Y.  C. 

#  All  tQuipmwit  tmt  or  recoA^ftionod.  chockod 

in  our  laborotory  and  roody  for  oporothn. 


•  TELEPHONE  EQUIPMENT 

PartaMa  aaO  Statlanary  Switchboartfa  and  Softliat 
BO— 71.  aix>llaa  portaMa  awitehbaard 
BO-72,  twalva-liaa  aartaMa  awitahbaard 


SELECTED  EQUIPMENT 


PRICE  Type 

-  U33... 

51.60  tJ36... 
1.50  ll3t... 
6.00  U39.. 
T  OO  tJ4t.. 
-  1J50.. 

13.50  3161.. 
-  3163  .. 

3.95  tKt3.. 
10.00  9K15.. 

-  tK36.. 

AOS  9Kt9.. 
3.75  I  3X41 . . 
11.00  3X45.. 
35.00  3X54.. 
1.70  3X55. 
3.75  I  3B14.. 

17.50  3837.. 

17.50  3B3B.. 
*T  >0  3C31.. 

37.50  fj* 
37.50  I  ■ 
65.00 ' 4Ct7 


PRKE  I  TYPE 
535.00  tat/t79 

6.50  954.... 

-  955.... 

-  956.... 

7.00  1616... 
1.65  1619... 
9.00  1634... 
13.00  1635... 
10.00  1636... 

4.75  1639... 

3.75  1636... 

- 1643... 

50.00  3050... 
■0.00  0013... 

5.00  0030... 
40.00  3035... 
1.40  9001... 
3.35  I  9003... 

1.50  9003... 
195.00  9004... 
350.00  9005... 
350.00  9006 


PRKE 

51.75 

1.00 

1.00 

1.00 

3.75 
.75 

3.00 

.65 

.75 

.65 

3.00 

3.50 

t.oo 

4.15 

3.50 
7.00 
1.65 

1.50 

1.75 
1.75 
1.90 

.50 


■Eakiwon  1-6510 
CARLE  ADDRESS:  COMPRADK) 


TBK— Nary  high  frrqumcy  tranamlttar.  1-10  mrr; 
300  walla  output.  Ruppllrd  romptrta  with  B/g  and 
.tartar  for  d-a.  or  Ac.  operation. 

TBL— Nary  all-ware  tranunltter ;  390  waits  outpul : 
irw  and  phooa.  HuppUed  oomplrra  rrlth  myg  and 
rtarter  for  d.e.  or  ac.  operation. 

TAi — Nary  Intermediate  freu.  Iranamltter,  179-950 
kra:  900  wattr  output.  Supplied  complete  with  lu.'g 
and  starter  for  a.c.  or  d.c.  operation  . 
tCR-2tt— the  famous  mobile  and  ground  station  t<ir 
field  use.  Large  quantltr  of  complete  sets  arailablc 
MA6--10  cm.  portable  link  radar  transmllter  re- 
crlrara  6-rolt  operation 


COMPASS 

COMMUNICATIONS  COMPANY 


393  GREENWICH  STREET 
NEW  YORK  13,  N.  Y. 


4J53  .  350.00 

5J13 .  . 

5J<6 .  350.00 

6Ct1 .  39.50 

lOy .  1.35 

100TH .  9.00 

304A .  60.00 

311 .  1.00 

350TH  30.00 

3S0TL  30.00 

104TH  15.00 

304TL  15.00 


Special  C.R.  Tube  Offerinf : 
12DP7A  (in  date)-39.50 


SEARCHLIGHT  SECTION 


NOW  IN  OUR  NEW>  ENLARGED  QUARTERS! 


Available  for 

IMMEDIATE  DELIVERY 


We'll  Pay  Top  Dollar 
for  the  Following  Equipment 

WANT  TO  BUY 

•  R89/ARN-5  •  ARC-1 

•  ARC-3  •  ART-13 

•  RTA-IB  •  TA-2J 

•  ANY  TS,  I,  IE,  TEST  SETS,  EQUIPMENT 

and  PARTS 

WE  HAVE  BRAND  NEW  MOBILE  EQUIPMENT, 
TV  and  APPLIANCES 
TO  TRADE— or  WE'LL 
PAY  TOP  PRICES! 


•  ARC-1 

•  BC-797  VHP  Trans.  & 
201 A  RCVR 

•  SCR-284 


MANY  TV  SETS  AVAILABLE 

Write  for  complete  information 
and  our  low  prices! 


•  RADAR  COMPONENTS 

•  REMOTE  CONTROLS 

•  TRANSMITTERS— 
RECEIVERS 


•  IE-19 

•  TS-89 

•  TS-268 

•  METERS 


WE  HAVE  MOVED 

ond  con  now  offer  you 
additional  facilities  ond 
faster  service: 
o  NOW  IN  OUR  OWN 
CHECK-OUT  SHOPI 
n  ALL  MATERIAL  CHECKED 
AND  GUARANTEED  BE¬ 
FORE  SHIPPING 

PUsse  chanee  yeor 


ALVARADIO  SUPPLY  CO. 

A  Division  of  ALVARADIO  INDUSTRIES 
4665  Melrose  Avenue  Los  Angeles  29,  California 

Telephone  DUnkirk  8-2211 


lUiCvlAted  Tube  — Western  Elec¬ 

tric  #J86207  Input  106  to  126  Tolt  50-60 
cycles.  Output  60  volt  3  amp.  D.C..  .9ft5.0Q 


MANUIACTURERS! 

EXPORTERS! 

PURCHASING  ACENTSI 
.  o  HONESTY 
i  •  INTEGRITY 
I  •  QUALITY  OP 
i  PRODUCT 


TUBES 


S5  mm.  Slide  Cabinets  will  boM  2.218 
slides,  also  contains  a  28x20  Da-Llte 
screen,  overall  size  82^'’x21*x6*  finished 
in  black  simulated  leather . 926.00 


Kasteni  Air  Devtee  J60E  Dual  Centrifugal 
Blower,  115  volt  60  cycles  0.1  amp.  1  PH 
20  C.F.U.  Continuous  duty  1.0  M.P.D.  Ca¬ 
pacitor  start.  Without  capacitor. .  .928.25 


RA  52— RECTIFIER 

A  trmnstat  controlled  rectifier  to  produce  hlA 
roltaee  DC  from  110  VAC  60  cycle  Bource.  Up  to 
11,500  volts  DC  at  50  watts.  Metered  hlfth  roltaee 

f0-15KV)  and  curretk  <0-20  MA).  $74.50 

Some  available  with  small  rep^r  or  minor  part 
replacement,  lea  tube . only  $49.60 

SCR  62S  Fomous  Army  Mine  Detectors 
for  prospoctori  minom  oil  CrQ  Cfi 


Miniatnre  Launp  Tl^,  8  volt  .19  amp.  Alr« 
plane  Indicator  Amb.  Ctd.  10  for  91-00: 
100  for . 98UH] 


•  Radio  and  Rocaiviaf  ToImi 
a  Traatmiltinf  S  Spatial 

Pvrpata  Tabas 

•  Radio  ond  Electronic*  Port* 

and  EqaipoMnl 

a  All  Typo*  of  Eloctricol  Wirt, 
Moinol  Wire,  and  Coble 

Write  —  IT'ire  —  Phone 
For  Your  Special  Needi 

We  are  also  bonafide 
General  Pnrehasing  Afenla. 
CAN  WE  HELP  YOU? 
Refereneet:  Dun  A  Bradsireel. 


Ammeter  160/300  dual  ran^e  Triplett  S41A 
SH*  rectangular  fiush  baketite  6  amp. 
Movement  O  $4.95  with  external  current 
tranaformer  for  160  amp . 97.60 


This  unit  in  belns  offered  now  at 
*  conslderabU  reducUcm  in  prtoe. 
Recently  edveitisM  at  $79.50  It  Is 
now  arallaUe  la  the  same  brand  new 
wrappinss  in  suitcase  style  carrylnf( 
case  (leas  batteriesi 
_ USED,  LIKI  NEW 


WHILE 

THEY 

LAST 


Drieiite—The  Versatile  Indicating  Dealc- 
rant-size  #8  meah  In  6  os.  bottles,  24  bot¬ 
tles  to  a  case.  In  case  lota  $4.80  per  case, 
minimum  order  6  bottles  for...  . 91.60 


^lenlom  Reetifler — Full  wave  bridge. 
O.B.  model  6R5FB3.  up  to  64  V.  AC.  160 
mill.  Cont.  Duty,  12-1*  plates  1600  ea. 
available. 


Am  RRD4/AFS3  mi/APSS 

Am  MDI^APOS  ITTO  Ams 

Am  M022/UPN2  ASlt/APSlS 

Arr4  RiDiR'ApQU  mcut 

TRSAFT-S  y%l%APM  flTM/APSl) 

PP-104  T%TJ/T%m  IIT28/AFC4X 

BC«8t  TMl  IIT19/AIIC4 

BcuiT  TM9  irraTFX 

•cun  TM2  irm/UFM 

1-880  TSm  fmOAMS 

t-OOA  run  AN/APT4 

1-114  TS179  Am 

1-Ul  TS184  TMl 

1-18$  Tft2Sl  TM9 

1-187  TA-1124  BCllSS 

1-188  murrrAis  tsi4/ap 

1C88A  119  APBU 

PMCiS  UPON  kiQUiST 

We  earry  a  eeaiptste  stock  of  electronic  eeuipsicnt. 
A  cosy  of  ear  sew  bsllctie  Is  evallaMe  seen 


VIbralor  Tubes.  6  volt  4  Pronx  OAK  V6606 

994 

12  volt  4  Pronx  K85666  List  04 . 89« 

Minimum  order  8  for  92.60;  100  for.  .976.00 


DIxby  0-2188-9 


A.  Cottone  &  Company 

Electronic  Mechanical 
&  Optical  Components 
316-340  CANAL  ST.,  NEW  YORK  13,  N.  Y. 
ALL  PRICES  F.O.B.  N.  Y.  CITY 


AtarcA,  7952  — aECTRON  ICS 


r 


SEARCHLIGHT  SECTION 


ISTRIBUTORS  NC 

JAMACIA  N.Y.-  Rlpubn,  9  /  U5I 


ORMAN 

9-}-29M(RRKK 


BOULEVARD 


M  CONDUCTOR  CABLE  mtOt  up 

«»  Wwtfm  ElKtrte  In  90  foot 
loaotlu  with  8314CCT  oonnmon 
«  ••ca  mmL  Each  oondnctor  Is 
f  IJ  AUflartl  and  nibbar  eofwwl 
Altbouch  Um  O.D.  U  only  9/l« 

^  Mrty . fa.fS 


POTENTI¬ 

OMETERS 


Olim  AmIi  Shaft  Cat  #  Walt 
U  S/t  1-S/t  I  2 

it  S/S  2  C  2 

2S  l/W  l/Sai  CTS  2 

2S  t/t  S/S  M  4 

2S  S/t  1-1/4  CTS  4 

IS  S/S  S/Sa«  M  4 

lit  l/S  S/Sf  I  2 

lit  S/S  8/U  CTS  4 

2tS  S/S  7/S  CTS  2 

2SS  S/Si  1/Sii  CTS  4 
2SS  S/S  S-l/U  CTS  4 

28S  1/Si  1/Sitf  CTS  2 

SSS  S/t  1-VS  I  2 

SSS  S/S  1/2  CTS  2 

4SS  S/S  l-l/4a4  CTS  4 

TSt  S/S  1/SiS  CTS  4 

IR  S/S  S/S  I  2 

IK  S/S  S/S  CTS  2 

IK  S/S  S/Sitf  CTS  4 

2K  1/4  1/S  CTS  2 

2K  l/2i  S/lSad  CTS  2 
2K  S/S  1-1/U  CTS  4 

2K  1/2  1-1/2  TKT  4 

SK  S/S  1/2  CTS  4 

SK  S/t  1-1/21  •  C  4 

SK  S/S  7/lSatf  CTS  2 

SK  1/2  l/M  TUT  4 

SK  1/2  1-7/S  TUT  4 

SK  7/lS  1-7/U  C  4 

7.SK  1/2  S/S  CTS  4 

ISK  S/S  1/2M  CTS  2 

ISK  S/S  S/St  I  2 

UK  S/S  l/2iS  CTS  4 

2SK  8/S  S-S/U  CTS  4 

ISK  S/S  S/S  CTS  4 

ONCYiWaa 


2  8/ti  1/SM  O-N  U.i4 
S-S  1/2  1/2  I  1.SI 

U  S/S  r  C  1.S4 

U  S/S  1-1/S  0-2U  1.84 

,  U  1/2  1-1/4  I  1.S4 

;  2f  1/2  l/2r  D-2U  1.S4 

U  S/S  1  D-2M  1.S4 

SS  S/S  1  C  IwSt 

M  8/t  l-l/S  D-SU  1.S4 

kSS  8/s  1/SiS  O-M  Lit 
78  1/2  7/U  O-M  1.S4 

US  S/S  1  0-24S  1.S4 

SM  S/S  1-1/S  O-N  lwS4 
SSS  S/S  U/U  O-Stf  1.S4 
4K  1/2  1/2  O-N  1.17 

SK  t/t  la/U  D-US  US 
SK  1/2  1/SaS  I  U4 
SK  S/S  7/Sf  O-US  1.24 

2SN  1/2  1/SeS  D-SU  US 
TImm  iXMlIiit  wlrawaaaS 
eaatralt  ari  aiaaafactaraS  by 
tha  laaSIna  caatpaalaa  aaS  art 
la  tba  a^iaaf  aartaat.  PriaaS 
riSlcalaaaly  law.  aaly  20%  af 
lift.  SATISFACTION  GUAR. 


PVITAMIH  O  TU8ULAR- 
CONOINSCRS 

CatoNa.  MM.Vaft  Qw.Tftaa 

77a-4#«A*  .MSS  *M  ISl  %M 

C?191P10S91  .41  IM  4a  m 

G91PI0M1  .41  Mi  SS4  Ul 

GMP109M  .41  4M  IM  LU 

GiaiPtSNl  .422  IM  M  Ul 

OiaiPMSSS  .444  2M  444  LSI 

G41Pt2S44  Ml  4M  44  Ul 

G91P1S441T  .IS  IM  199  Ul 

G191P3S491  .U  IM  49  LM 

G19IP27491  .27  IM  U  LSI 

G191P4791  .47  IM  IM  L7I 

G91PS4492  .44  SM  U  L7I 

G91P4449S  .48  SM  M  2.11 

09y»l4S92  1  SM  74  Ul 

XPCISM*  1  4M  M  2.21 

•nat  VltawNw  Q  MN  NwiMar 
THESE  ULTRA  HIGH  QUAL- 


ITY  CONDENSERS  ARE 
MADE  BY  LEADING  MANU¬ 
FACTURERS. 

Faatara 

a  20.0M  Matahai  ar  Mara 

a  Subnlatatara 
a  Glaat  Saal  Tanalaala 
a  U*  ta  47.80  ratalv 


REVERSIBLE  REMOTE 
CONTROL  DRIVE 
A.C.  mutar  driraa  unit  <laMsDad 
for  *)as9  mao'  control  ot  1951 
Zenith  T^'.  oparataa  froaa  115 
volu  60  cyelaa:  but.  aelf  liicor- 
liorated  triaaformer  pennlU  low 
Toltate  control  laada.  locludaa 
attractlfa  plaatlc  hand  frlp  awltch 
with  black  A  whita  control  but- 
UMU.  ooa  for  each  direction.  Motor 
drlrea  worm  tear  which  la  mored 
atainat  a  nylon  fear  by  aolenotd. 
Made  thU  way  so  that  TT  aet 
could  be  tuned  manually.  Output 
to  H  loch  shaft  la  approilaately 
4^  RPM.  Intermittent  duty.  In- 
cludaa  IT  fact  three  wire  control 
rabla  with  plur  Brand  New.  ACT 
NOWI  Our  limited  lupply  foinf 
fam  at . $10.94 


Widely  Known  for  Fair  Dealing 
and  Good  Service 

HAROLD  H.  POWELL 

2104  MARKET  STREET 
PHILADELPHIA  3,  PENNA. 
PHONE  LOcust  7-5285 


PULSE  FORMING 

DELAY  LINE  IS-Et  . 91-440- 
.50F.  ftprasue  #892-5245. 
H613.  4iSz7  Inch  oil  ftUed 
with  3^4  inch  Inaulatora.  0.91 
Mlcroaeeond.  I5KV  ....SS.M 


FOR  SALE 

Good  Used 

Glass  Working  Equipment 


Attn:  Industrial  Purchasing  Agents  .  .  . 

Out  naw  Radio  Master  Cololoqua  Is  oraUabte  to  you  at  no  chorq*  upon  TDcaipt 
oi  your  rsquDst  on  your  tettarhsod.  W*  or*  Notional  Dlstributots  oi  Ganarol  Elnctrlc. 
SyWania.  Ohmlte,  AmphsnoL  Spragua,  Asrowos.  Songamo,  Slancor.  MarlL  A.  H.  &  H.. 
Simpson  and  many  otlteis.  All  telDgroms.  coblsgroma.  ond  tagnlrlM  ocknowtedgsd 
and  promptly  answwnd. 


Stem  machlnaa;  stotionary  Tocuum  ax- 
housts:  hydrogM  orsns:  axhousl  ma- 
chinas:  ate. 


HAYDU  BROTHERS 

PLAINFIELD,  N.  J. 


TUBES  STANDABD  BBANDS  FIBST  QBAUTT  TUBES 


TGIM .  17.SS 

HYSIZ...  2.SS 
HYtUB  .45 

HY419  ..  .U 

KC4  U.SS 

OK199  .  4S.SS 

RKM  .U 

RK47  8.79 

RKR72  ..  1.14 

RK73 . M 

RX213  ..  19.iS 

SC94S .  2.SS 

SDSJ8A . M 

T24S .  19.44 

VSI .  12.SS 

VU94S .  1.9# 

WL291 .  4S.M 

WL4S1 .  1.9# 

WLS72A...  3.9# 

WL47SA...  14.M 


)  MAGNATRONSi 


1B22.... 

IPU 

2C73 

2C24 

2Ci4A 

3Ri3 

2E2S  . . 

SB37 

SB29  . 

SCSI  .. 

804  .. 

SD2S.  . 

4A1  ... 

4BM  .. 

SBiS... 

4R27.  . 

4-12SA. 

4XSMA 

4124... 


C.K.T. 

3CF1 .  1.75 

3DPt .  4.78 

SBPI .  4.7S 

SAFI .  4.M 

9BP4 .  S.SS 

9CP1 .  4.9# 

SHPl .  8.7# 

7BP7 .  9.8# 

7HP4 .  7.8# 

9GT7 .  If.M 

9LP7 .  4.8# 

1SBF4 .  IS.## 

ISCP4 .  IS.## 

SPEdALt  Cnromk  disks,  standard  brand.  500  WVDC.  oU  slsni  in  slock.  Sinqlo  slso — $45  p#r  M;  dual — $55  por  M. 

Cnromic  disks,  standard  brand.  1000  WVDC.  oU  sizns  in  slock.  Sinqlo  siso — $70  por  M;  dual — $80  por  M. 

All  Rodio  4  TV  rocoiTiaq  tuboo  50%  oil  lisL  S5%  doposlt  roquirod  on  orOort,  ralod  firsM  lomd  F.O.  All  morchondlso  goarasMod.  Prieoo  sub- 
ioct  to  ebanqo  widMnit  notieo.  Morckandlso  subioct  to  prior  saJo. 


CK2-A. 
CBi-B. 
CR2-C 
CEJ-T. 
CE29C 
CIA... 
CIB  . . . 
CSB..  . 
C4A... 
C4i 

CK1S09 
CRP72. 
EL4C. . 
TG97.  . 


ROLE  ELECTRONICS  INC 

Rector  2-8078 


114-118  Liberty  Street 


ELECTRON  ICS  — Morefc,  J952 
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SEARCHLIGHT  SECTION 


:ey  Flectron^ 


iiLsmlttoM-rereiTeM,  te»t  equipmcfit^  etc.  Svn'l 
your  rtHiuirenitTiu. 


688 

6B8G 

6J8G 

6L7G 

687G 

6U7G 

I2A6 


.60  I2F5GT 
.65  f2K8GT 
.65  SO  .. 

.85  70L7GT 

.60  85  . 

.50  807  .  .. 
.50  .619  .  . 


iohhrrs. 


Non  Uuoitr  2  fiertion.  K«ch  Bectloo 
580  VIK;  r*t.  «lHI71T0Wil . 


PLUGS 


\\<  UUI  7ti»  .Vnal.fVcT 

LIKE  NEW  S200.00 

.ii'.V  1  MtiiiH'ier  In«licator  0*1  m*.  shunt, 

2‘»0*  dial  . NEW  2.95 

IH';«A  rr<  for  St'R-Sn . NEW  35.00 

DuMont  241  <>M*iU(»«aaph . EXC.  300.00 

DuMont  2MH  <Hriltoffraph . EXC.  225.00 

l.E.  (:H0*>Y  (>«;ino*fr»ph . EXC.  225  00 

lAf  A  nr-22l  S'r^iueflcy  Sfrters  xtal.  tubn, 

cal.  book . EXC.  99.50 

804  LX-l  l.'HK  M'g.  t;en  8-330  me.  Com- 

pWe  . .  500.00 

rUT-:{  Twofhannel  tiilNon  Girl _ NEW  75.00 

Draftina  Ma<-ititif>  -iiigie  -«ral6  16*  hilcnim 

lean  si^al.*  . EXC.  35.00 

llC-463  TarK»  t  xnitr  5  rhaunel  cwitrol  88-73 

wiui  tuh.-;  . EXCI-XLENT  100.00 

TS-34/AP  l*<»rt«l>le  O-ioUloacopc 

LIKE  NEW  600.00 

EXC.  COND  500.00 

NOTE:  i>no  of  the  larae»t  and  moat  complete  elec* 
tronn*  nurplUH  vtorkt  in  tbo  eountrr.  We  hare 


TERMS:  Prices  F.O.B.  Posodemi,  Californio. 
2S<’o  on  oil  C.O.D.  orders.  CoHfomions 
odd  3^  Soles  Tox.  Prices  sobiect  to 
chonge  withoyt  notice. 


IN  STOCK  IMMEDIATE  SHIPMENT 


TUBES 


PlesM  Write  fer  Up*to-Oate  Special  Purpose 
Tube  List  with  New  Low  Prices 
All  littiRfs  are  Quality  Guaranteed.  Insuirles  re* 
•ardins  these  and  ether  resoirements  tiven  prompt 


PARTS 

TRANSFORMERS 

PLATE  TRANSFORMER 
5000  volt  AC,  centtr  topped,  350  MA. 
Primory  115  volt,  60  cycle.  Unmoynted 
and  not  potted,  overall  dimension  OVs 
inches  x  6  inches  x  7  inches,  weight  37 
lbs . New.  $25.00 

PULSE  TRANSFORMER 

60G02e*G1  . New.  $5.50 


TELEPHONE  PLUG,  Equivalent  to  PL-55, 
with  Screw  Terminals  Inserted.  Somples 
furnished  to  qyontity  users ....  New.  $.30 

BUTTERFLY  CONDENSER 
(APR-4) 

Antenno  Tuning  Unit  Condenser  (C-302)  for 
TN-17,  74*320  MC,  in  originol  pockoge 
$12.50 

All  items  subiect  to  prior  sale.  Shipments  BEST 
WAY  C.O.D.  if  desired.  Rated  accounts  net  ROG. 

T.  R.  LOWENTHAL  CO. 

ILECmONIC  COMPONENTS 

Technical  Radio  Since  1919 

1205  West  Shorwin  Avenue.  Chleafo  28,  Illinois 
Phone:  Rotors  Park  4*0784 


ASTRO  A 

COMPASS 

The  Astro  Compass 
a  preci'tiim  Instnimnic 
TiieaHurintr  814*  lilgh  x 
Furnish*^  In  t!ar* 
rylng  Caw*.  Designed  to 
proTlde  arcurately  I  a  > 

True  beading  of  Aircraft 
or  boat,  lb)  True  bearing 
of  a  distant  ob>>ct.  (c> 

The  relative  Iwarlng  of 
•iKaot  obiectd. 

Of  spoeial  interest  to 
Astronomers  4  Cxoefi- 
mentors. 

$9.50 

Mountint  Base  for  above  Astro  Compass.  .$1.10  Ea. 


DIFFERENTIAL  RELAY 

Dual  8.800  ohm  Coils.  .Lrmature  pivoted  betwe**!! 
polfH.  It4<h  Cunta<'t^  normally  open.  AlUeil  ITDSX- 
2X  2.5  51A . $4.54  aa. 


THYRITE  RESISTOR 


SWITCHETTES 

GK  rCB  I070-I0'i-J4  BCDT . 


DYNAMOTORS 

5.7  VnUii  Input.  Output  180  Volts  DC  .080  Amps. 
4.000  Kl’M.  Ideal  for  6  Volt  Mobile  Applicatloo. 

$10.95  toch 

32  Volts  Input.  Output  330  Volts  D('  .1  Amp. 
6.000  RC51  . $3.50  ouch 


CAPACITORS 

1  Mf.u  5.000  Volts  DC  Cat.  »22F225  $4.75  each 

2  Mf.u  2.000  Volts  DC  22FI94  2.25  oaeli 

8  Mf.u  2.000  Volts  DC  23F35  4.75  oaeh 

8  Mf.u  600  Volts  DC  22FI38  2.40  oath 

10  Mf.u  600  Volts  DC  23F878  2.75  oaeh 

Wc  invite  inquiries  on  oil  Electronic  Equipment 
includino  Rcloys,  Motors.  Switches,  Pots,  Re* 
sistors,  glenoids.  Copocitors  etc. 

All  prices  shown  F.O.B.  New  York 

B  &  B  DISTRIBUTORS 

222  Fylton  Street  New  York  7.  N.  Y. 
REctor— 2.0432 


Al 

Big  Saving! 

FERRULE-TYPE 

RESISTORS 


Immediate  delivery 
from  our  stock  of  over 
250,000. 

e 

Wide  assortment  from 
0.2  to  300,000  ohms. 

e 

ENAMEI^GLASS 
nXED— ADJUSTABLE 

e 

New  and  in 
perfect  condition. 

e 

k Nearly  all  made  to 
JAN  specification. 

Write  ter  Cotofeg  £3 
ELECTRONIC  DIVISION 

UNIVERSAL  YONKERS  OORP. 

137  Alexander  Si.  Yonken  2.  N.  Y. 


PHOTOCDIV  SALES 


AHENTION  INDUSTRIAL  USERS  !  !  ! 


We  have  large  stocks  of  the  following  items  and  we  invite  your  inquiries. 


Amphenol  Connectors 
Allen- Bradley  Potentiometers 
AMP  Terminals 
Burndy  Hylugs 
T  &  B  "Sto-Kon"  Terminals 
Diolco  Panel  Light  Assemblies 
Superior  Powerstots 
Ferrule  Type  Resistors 


Oil-iilled  Capacitors 
High-voltage  Mica  Capacitors 
High-voltage  Oil-filled  Capacitors 
Mica  &  Silver  Mica  Capacitors 
Tubes 

Switchboard  Meters 
Crystal  Diodes 
interlock  Switches 
Key  Switches 


Relays,  Transformers  ond  Chokes  Type  FP  Capacitors 


Tube  Sockets 

Hardware 

Contactors 

Magnet  Wire  &  Hook-up  Wire 
Vacuum  Condensers 
Gas-filled  Condensers 


Type  G  Copocitors 
Fiberglass  Yarn 
Contoctors  &  Contoctor  Coils 
T  &  B  "Wedge-On"  Terminals, 
Glass-enclosed  Relays 
Welding  Rod;  including  Type  347 
Tube  Crocks 


We  invite  inquiries  regarding  items  net  listed  above 
Replies  will  be  mode  to  your  inquiries  within  twenty-tour 
hours  otter  l^ey  ore  received  by  us. 


Key  Electronics  Division 

1801  North  Longwood  Street  Baltimore  16,  Maryland 

Wilkens  6300 


WRITE  FOR  OUR  WINTER  24  PAGE 

SURPLUS  SALES  CATALOG 


1062  N.  Allen  Ave. 
Pasadena  7,  Catit 


SY  camore  4-7156 
RYan  1  8271 


WE  WIU  BUY  YOUB  HEW  OB  CLEAN 
USED  EXECTRONIC  SURPLUS:  ABC*1, 
ARC-3.  BC-224,  BC-348,  BC412,  BC-342, 
ATC,  ART  12,  APS-ia,  BC-221.  LM'a, 
TS-12.  TS-13.  TS-23,  T8-34.  TS-35.  1E-19A, 
1-222,  SCR-522,  T8-100,  MOO,  or  cror  BC. 
I.  IE.  TS.  APR. 


WRITE  FOR  PRICES 

APR4, 

ARCl, 

Etc. 

TS34/AP.  TS13/AP,  TSU8/AP. 
ART13,  APAll.  TSU8,  TS2S1, 
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SEARCHLIGHT  SECTION 


R.CA.  Model  MI-8167 

TRANSMIHERS 

H  ptiiit  roi— iimIcgtJaiii 


frn.  R«nt«:  20M  U  20.0M  Km. 

Output:  3S«  WPtt*  C.W.  2W  Watt*  RaHia  ttUphaaa 
Input:  IM  tP  290  Velti  AC  90/M  cpa. 

•I<«:  60*  hlili.  ir  wiO«.  27*  Ottp. 

Tubp*:  607».  ItSa.  M9t.  8661. 

Cryvtal  Oaclllatar  unit  Puilt>in.  fully  shlaldaO  anO 
ftaPla.  All  Mif  •PfitaiaaO  incluOint  anttnaa  aat- 
wart.  Maitar  Oacillator  unit  (avatlaPU)  Ota  In 
plan#  af  Xtal  unit.  Spaacb  ampHAar  la  aniy 
tarnal  unit  anO  hat  110/220  v.  AC  Input,  faur 
•tat**,  hlfh  aain.  Tatal  nat  waipht.  629  Iht. 
Camplatal  Naw!  From  Stoah!  Quantitlatl 
Pricat  an  Raauatt. 

COMMUNICATION  DEVICES  CO. 

INCORPORATCO 

2331  TwelHh  Avo.  N.  Y.  27,  N.  Y. 


TEST  EQUIPMENT 

HI.POWER  DUMMY  LOADS 

X  Bond,  1^"  X  H”  fuldo.  choko  or  plain  ilongo.  diuipotM  350  watts  orocaqo 
power  continuously  in  stUI  air,  VSWR  less  than  l.IS  between  7  and  10  KMC. 
weiqbt  514  pounds. 

X  Band.  Vk"  x  1**  quids,  choke  llanqe,  dissipates  250  Watts  areraqe  power  con¬ 
tinuously  in  still  air,  VSWR  less  than  1.15  between  8.2  x  124  KMC,  weiqht  SV. 
pounds. 

X  Band.  1V4~  x  H"  guide,  plain  llonqe.  dissipates  200  watts  arerage  power  con¬ 
tinuously  in  still  air.  VSWR  less  than  1.15  between  7-10  KMC.  weight  314  pounds. 
X  Band.  114"  x  guide,  plain  Hangs,  dissipates  ISO  watts  overage  power  con¬ 
tinuously  in  still  air,  weight  2  pounds  4  ounces. 

S  Band.  114"  x  3"  guide  dissipates  1000  watts  average  power  in  still  air.  VSWR 
less  than  1.15  between  2.5  to  3.7  KMC,  choke  Hangs,  weight  13  pounds. 

TS-30,  X  Bond  Power  Meter,  measures  1  milliwatt  to  1  watt  oi  X  Band  average 
power  lor  H"  x  114"  wove  guide. — 5200.00. 

TS-155  S  Band  Signal  Generotor  and  Power  Meter. 

X  Bond  Frequency  Meter,  8,500  to  9,600  megocycles,  direct  rending  within  25  mega¬ 
cycles;  within  4  megacycles  with  correction  chart.  Transmission  type  for  H~  x  1 14" 
wave  guide. 

X  Band  Power  and  Frequency  Meter  for  8,500  to  9,600  megacycles  measures  1  to 
1.000  mUliwatts  average  power.  The  frequency  meter  is  direct  reading  within  25 
megacycles  and  within  4  megacycles  with  correction  chart;  commercial  equivalent 
oi  TS-230  B  AP. 

TS-33  ^AP  X  Band  Frequency  Meter.  8,700  to  9.503  megacycles. — $15040. 

TS-62  AP  X  Band  Echo  Box. — 5150.00. 

TS-llO/AP  S  Band  Echo  Box,— 5150.00. 

TS-89  Voltage  Divider.— 530.00. 

TS-12/AP  (Unit  2)  X  Band  slotted  line  with  adapters  and  probes — 5175.00. 

TS-lOO  Synchroscope, 

T-8S.'APT-S,  300-1,600  megacycles  Noise  Modulated  Transmitter,  40  watts  C.  W. 
Waveguide  Below  Cut-Off  Attenuator  L  101-A.  U.  H.  F.  Connectors  at  each  end 
calibration  30-100  db. — 525.00. 

Amplifier  Strip  AM-SSA/SPR-2  contains  L  F,  ampUiier,  detector,  video  amplifier, 
pulse  stretcher  and  audio  amplifier  and  Rectifier  Power  Unit  PP-155A 'SPR-2  band¬ 
width  10  megacycles,  center  frequency  30  megacycles,  sensitivity  50  microvolts 
for  10  milliwatts  output.  Power  supply  80/115  V  ac,  60-2,  600  cps  1.3  amps.  Send 
lot  schematic — $65.00  less  tubes. 

Tuning  Units  for  APR-4  Receiver 

TN  16  30-  80  megacycles  TN  18  300-1.000  megacycles 

TN  17  80-300  megacycles  TN  19  1.000-2.200  megacycles 

TN  54  2.2004,000  megacycles 

ELECTRO  IMPULSE  LABORATORY 

62  White  Street  Red  Bank  6-0404  Red  Bank,  N.  J. 


ELECTRONIC  TUBE-MAKING 
MACHINERY 

For  monulaeturinq  rodio  hibotr  aloetroale 
tubots  cathodo-roy  hiboa«  lompa.  Now  and 
ttsod.  Rootonably  pricod«  aotiaiaetioa  qw- 
OBtOOd. 

AMimCAN  tUCmtCAL  SALES  CO. 

47  E.  ttli  St.  Now  YoHip  N.  Y. 


SHEET  METAL  MACHINERY 


>4EW  i  USED » COMPLETE  LINE  OF 
'Brokei.  Press  Brakes.  Neuhers.  Shea 
»s  tells  Spet  Welders  —  Ot  Acre.  P 
Wh<lf«ey  Egwipment.  elc 

B.D  BROOKS,  INC. 

Besfen  Moss. 


Wholesale  Dealers 

IN  COVERNMCNT  SURPLUS 

•  electronic  components, 

•  units,  wirn,  etc. 

LAPIROW  BROS. 

144*  Heffner  St.  ClednneN  25,  Okie 
KtrVv  I2tt 


M  COPLIN  CHRISTIE 

RECTIFIERS 

Model  MH-2S . Ust  Price  $215.00 

NEW  CONDITION— ORIGINAL 
PACKAGING 

■  :  Inp.t  —  23e  Vslt«  3  o 

''  AC.  Ostsst  —  24-2t 

P"  '  '■■■'  Vrtt.  28  ASIPS  DC: 

OcntifluM.  Fsff  cwl.S : 

2*#  rls^l..  HMvy  Ssty 
— co.p.r  isishid.  typ. 


LEO  SAGAL  CO. 

^ 840  Gtcnmoet  Art., 
f  Loi  Angeles  24,  Celif. 

RCA  Sound  Powered  Head  &  cheet  get  57.75 
RBM  Col2  VOH  DC  Solenoid  elorting  rolay 
port  No.  B-211M5-S  SPST  100  AMP.....T5< 
Heinemann  Circuit  Broakor  24  VOC  110 

AMP„  curve  2,  #1510  FN-UO . tS< 

04.  Colrod  Hoatore  #4A4It.  230  V.  750  W. 

1500*  Fahronhoit . $2.00  each 

Navy-type  110  VAC  "cow  gong"  Boll  $0.75 


WANTED 

WE  NEED  YOUR  SURPLUS 
ELECTRONIC  COMPONENTS 
OR  EQUIPMENT 

WE  PAY  TOP  $$$$$$  FOR: 


I  Bodio  Componanti 
1  iBstrumanla 
Raloya 
I  TubM 
I  Siraal  Corps 
Equlpoionl 
I  BacoiTora 
Tranamittars 
TaloTiaioB 
Conponanta 


Wiro  4  Gobi# 
Solayna  or 
Synchroa 
Atttoayns 
Motors  or 
Ooaorolora 
Traaalormort. 

Air  CooM 
Tost  Equipmont 


availablo  with  iowoat  prico  and  condi¬ 
tion  or  placa  our  namo  on  your  moU- 
inq  list  to  rocoiTO  any  Uatinqs  yoo 
moy  iasuo. 

TECHNICAL  MATERIALS 
COMPANY 

104  Pearl  Street  Beeten  18,  Mas.. 


U  ^  u  RADIO  PARTS  SERVICE 

53  VESEY  STREET  •  NEW  YORK  7,  N  Y 


SEARCHLIGHT  SECTION 


WILLARD  MIDGET 
*-V  STORAGE  RATTERV 

8  amp  hour  ratine.  Tianivar 
plaatic  case.  Brand  Mar.  SH* 
1*13/18*  z  8%*  hlelk  Uaee  standi 

S:T}^. .  $2.8 


•00 .  .os'aoso .  i.ts 

PlaoM  include  25%  Deposit  with  order— Bol- 
once  C.O.D.  MINIMUM  ORDER  $3.00.  All 
Shipments  F.O.t.  Our  Warehouse  N.Y.C. 


4  VOLT  NAVY  STORAGE  RATTERY 

40  amp.  hra.  9  is  hr  rata.  Plaatla 
case.  bou^M  in  craeUr  flnlihed  iMtal 


ONE-QUART  DOTTLE 
BATTERY  ELECTROLYTE 
Mad#  W  Willard,  for  abore  storasr  bat* 
trrim.  1  quart  suffleirnt  for  two  l*roU 
aeUs.  Hrrmrtioally  M^ad.  HPECIAIa 
par  et*  bottlr .  CQ 


SELSYN  2J1G1 
OmratM  freei  S7H  V 
100  CTClra.  8ass<Mtod 
wlrtnf  for  110  V  SO 
cycle  Included.  New, 
tMted. 

?!)?•'>«  tR.SR 


7-PRONG  2-VOLT  RADIO  VIBRATOR 

for  Portable  ud  Ktnn  Bet.  RepUceraeat 

. $1.95 


J  SEARCH 
'I  RECEIVER  ~  ARD-2 


TELEPHONE 

RELAYS 


F»qu*ncT  rang*  80  to  3000  Mcs. 

Mea.wiree  RP  signala  from  M  to  900S  lies  and 
pulse  ratce  fitun  50  to  8000  CKlee. 

The  ARD-3  can  be  used  as  a  DtrrcUoii  Finder  to 
locate  lisnals,  or  as  a  frrqumry  meter,  by 
VISUAL  and  AUBAL  Indicators,  provide 
Originally  designed  and  used  by  URN  aircraft. 
Ideally  suited  for  military,  laboratory*  and 
general  purpose  use. 

Riiuiimient  consists  of  the  following: 

Antenna  Detertor-CHD  A8AKH  ^  Haa  rariable 
I'ligih  antenna.s,  diode  deterter  and  silver 
plated  tuning  stub  with  calibrated  acale. 

AMPLIFIER  t'MD  50ADC— has  threa  stage  pulse 
ampUfler,  a  trigger  circuit,  a  pulse  rate  counter 
circuit  and  audio  ampUfler.  visual  signal  in¬ 
dicator,  rectifier  power  supply  which  is  opera¬ 
tive  on  115  Volta  AC  00  to  2400  cycles  eurrent, 
regulated. 

Test  OHClLLATUR  rMD-OOABO  —  Has  cavity 
frequency  of  400  cyrlee  with  seleetloo  of  four 
pulse  repetition  ratea. 

ALL  CABLEH  AND  FITTINOS.  AmCMtORIEH 
ANT)  SHOCK  MOUNTED  UACK  for  immediate 
Instalation.  plus  two  Technical  Manuals. 

8I'.\UE  r.LRTl^-^eel  chest  includes  vparea  for 
components  and  two  extra  sets  spare  tubes. 

Guaranteed  NEW 

All  the  above  in  original  export  packed  casee. 

Wt  .:  118  In 

Price  each . *225  ®® 


Large  Stock  of  ” 

CLARE.  TYPES  C.  D  4  E  ^ 

COOKE.  AUTOMATIC— ELECTRIC 

ALL  TYPES  Of  COILS  ond  PILE-UPS 
Fend  V$  Yomr  Fpert.  for  Our  Quefs 


Clord  Typa  C  Stondord  Sii* 
Sdnsltlvo  Ttiwphond  Ralaya 
CMI  Cmrtacta  WW  Clweo  At  Prico 

1)  tSMohme  1C  Lt  MA  SLTSoa. 

2) SSMohme  1-D-lC  1.2  MA  2.7Soa. 

1)  $sm  ohme  3A  4.g  MA  M  oa. 

4) C5«iohms  lA-lB  4.g  MA  LMon. 

f)g$«otMns  1C  LIMA  >.2Son. 

Clorw  Typd  G  Holf  Siao 
Soffisitlva  Twidphond  Rdtoya 
DfSMdhms  2A  9  MA  S2.Mod. 

2)  SMfi  dhms  lA  S  MA  2.M  dd. 

n  SSM  dhme  2B-1C  i  MA  2.M  od. 

A  4tM  ohms  1C  IS  MA  2.St  Od. 

5)  SgMdhma  1C  SMA  2.Mod. 

All  above  Relays  may  be  used  for  contlnaous  duty 

operation  on  llOV,  D.C. 

Othdf  Typd  G  Tdidphond  Rdloys 

1)  UM  ahme  lA-lC  24  or  4tV.  LSd  od« 

S  TMdhma  2A-1C  24V.  2.9Sed. 

Q.  E.  Relays  #CR  t791-ni09P30  CoU— 10.000  ohms 
Contacts- lA.  IB  Operates  on  8  MA.  Prlee  $1.65 

Signal  Wheelock  Relays  dKR96«5  Coil— $.000  ohms 
Cootai'tii-IA.  IB.  1C  Operates  at  9  MA. 


RELAY  SPECIALS 


Ofker  $rlrrte4  egwiptnenl  tor 
Radio  CoeimeaicelieiM  m  ear  eleele. 


SPECIAL  NOISE  SUPPRESSION  CAPACITORS 

;a-4U  CA-44e  OA-SSI  CA-30e  CA*S7 


T  Communication  Devices  Co. 

J  2331  Twelfth  Ave.  NYC  27,  N.  Y. 

M  Cable:  CommunideT  Tel:Ad4-d174 

★  ★★★  ★  ★★★★ 


MANY  OTHER  TYPES  STOCKED  INQUIRIES 
INVinO  —  COAXIAL  tr  CONNECTORS 
STOCK  DKuraar  nkw  merchamdiss 

uo-aiB/u  .  .  uaei  VQ-MA/tr . .  uaaiuu-aso'u . uae 

vo-tsK/ij ije  L'(i-w/u lael  vq-mo/v  .  m 

uo-M/u . n  PU3?4  .  i.estPL-ue .  ,n 

PL4MA .  as  orOBR  TTPRS  AVAILABLE 


SIGMA  SENSITIVE  RELAYS 
Type  SKJ.  Hermetically  sealed  coil — 10.000 
ohm.v.  Contacts — 8.P.D.T.  Cloeee  at  0..S 
Mllliamps.  IMce  . $5 


i  (A)  Normally  open  net  of  contacts. 

(B)  Normally  closed  oet  of  contacts. 

(C)  Single  pole  double  throw  set  of 
contacts. 

MA  s  Mllliamps. 


CONDENSERS 


TRANSrOWMta  LaMINATIOWt.  P-tS  MUMETAL,  nu  i 
TRANaeOdMEn  LAMINATIOwa.  VM13  4740  .OSO  •«. 

TRAnaeoRMCR  uuNmaTioNs.  l-is  silicon 


OUR  SPECIALTY 

OIL  FILUO  4  TRANSMITTING  MICA  TYTIS 
All  Valudd  cmd  VoHoa*  Rotlasa 
Wd  lawltd  Tour  faquiridd 

TICHNICAL  RADIO  DARTS  CO. 

SS7  McDonald  Awa.«  Brookhra  IB*  N.  Y. 


Eldctrofiics  Supply  Co. 
222  Fulton  St. 
Now  York  7«  N.  Y. 
HOIIis  4-5033 
Dlfby  4-30tB 


IF  THERE  IS 

Anything  you  want 

that  other  readers  of  this  paper 
COR  lepphr 

OR— 

Something  you 
don’t  want 

that  other  readers  caa  use,  adver¬ 
tise  it  ia  the 

SEARCHLIGHT  SECTION 


WESTINGHOUSE 
HIPERSIL  CORES 


CK-542-DX 

VACUUM  TUBES 


Very  Special  Price 

An  oversupply  of  sub-miniature 
CK-S42-DX  Vacuum  tubes  makes 
this  otfer  possible  for  a  limited  time 


Strip  Build  Window  Window 

Quontity  Gaupo  Width  Up  Width  Hciplit 

2,000  .003  m  Vi  7/16  3 

700  .003  Vk  H  7/16  3 

Available  for  fmmodfote  delhery 

RAYTHEON  MFG.  CO. 

Surplus  Solos  Ddpt.  Wolthom,  Mots. 

tel.  Wattbmm  S-Sf60— Ext.  2402 


Write  today  for  further  information 
to  R.  H.  Matson.  E'905  1st  National 
Bank  Bldg.,  St.  Paul  I,  Minnesota. 
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WILLARD  2-VOLT 
STORAGE  BATTERY 

20  Ampere-Hours 

TREMENDOUS  VALUES  IN 

TRANSMiniNG  TUBES 

■uaet  replacement  for  GE  port- 
ableo  for  IaB-SOP—  mm  jaA 
BRAND  NEW.  Each  MXiPD 

ALL  BRAND  NEW  —  JAN  TYPES 
tC-34 . $.7S|aiS . $l.t5 

SEARCHLIGHT  SECTION 


LUCKY  |l 


PUftCWASt  —  .  -  ^ 

ENABLES  US  TO  OjCiUAk 
OPEER  TOO  THESE 


I!  VmGHlWmrn^ 

39*^each  3tor^I-00 


WttHnfhoMM 

CLAPtlO 

TIMC 

MCTEM 


ATTENTION! 
TELETYPE  BUYERS 


RADIATING  TOWER  BASE  INSULATORS 


BLAW.KNOX  tIB  Is  ft  tSS  foot  rftdlfttinf  towTr 
fupportMl  fftur  (Hiraw  InAulftton.  Thf^  Inm- 
Ifttoni  nal  onH  Dro*td»  reechftnlrftl  support  for  sirst 
wHffht  inTO)T«4  but  ftl-«o  pr*>Tfttt  hlch-voltftcr  lAftk- 
fttr  In  ftnr  wMthrr.  Thnw  Uuiulfttors  nuy  ftlso  hr 
ftdftptfd  tft  rapport  ft  f4nclA  ?mlrftl  rftdlator.  For 
ORftiftpIr.  ft  70  foot  ftluminum  tutAni  radiator 

can  hr  cufod  with  xtraln  Inralaton  and  maaila 
ropr  and  oacd  ft«  low  rrrqumcT  air  naricatlon 
marfcrH,  ar  will  and  out-porform  10011  and 

nimherwNna  ewmmunU’ationt  antrnna!*.  BRAND 
NEW.  OBIBIHAL  EXPORT  PACK  .  SI7.S0 


GENERATOR  BARGAIN 


6N>39*F.  Mgh-WnrimoT  rompound-wound  DC  tea- 
rrator.  (^Unwatwi  duty  outptit  ratlni  is  14.6  rotts 
at  3S  amp*,  and  1000  volts  at  S-M)  ma.  Has  shaft 
fxtrn.dow  tm  fws  mglnr  or  rlrrtrie  motor  drirr. 
Rrqulmi  m  R1*  at  3AOO  RDM.  OrtRlnallr  doslcnrd 
to  MppiT  aB  powrr  for  IK'*  191  Transmittrr.  and 
inn  rrplarr  RA  M  rocttllrr.  BRAND  NEW.  EX- 
PORT  PACKED . $4S.M 


•  SeUnium  Rectifier  Transformers 

I  1.75 
•1t.7S 
>3S.7S 

Datioaod  far  brMfa  ar  aantar^tap  mm.  Thaaa  tr«ai> 
faraiars  ara  nat  Mirplaa.  hwt  ara  aiada  ta  awr  ipaea 

by  a  laadifif  ai’fr. 

•  iiov.  Pr^MV.  SB  aiaa  Maaad  XFMII. .  tSB.BS 

•  1 18V.  Prt— B  Valt.  IBB  Am»  taaaadary  Xfarm- 

art  . I75.BO 

•  IIBV.  tatanlwM  RacMBar  Btaalala 

u  wava . 6S  ma. _  awly  SB#  aa. 

H  wava  . 4SB  ma . aaly  ll.SSaa. 

•  Cartar.  6  V.  Dyaaaiatart.  la  arlB.  Faetary 
Cartaat.— 4BB  VOC  «  378  ma  _ 


Pri:  110  V,  40  cY€t«  in.' 
$•€:  It,  24,  and  34  volft. 


OIL  FILLED  CAPACITORS 

inSBBB  r  Bl.VltB. . 

I  TBBBB  T  FI4P64 . 

'tOBBB  »  FTKBOOOJ . 


MoBBmon  Lavar 
SwiHh  $1 .50 

mi 

•inrfead  and  ^cbaatad 
to  attlt  your  nardi.  Now  moincetary  OFF  CENlUl 
but  can  ba  chanfod  by  uaar  to  stay  rlthar  iMa.  Ba- 
morad  from  uii*uaad  Ooremmrot  Surplna  ■otiiP' 
inmt. 


a.  L  ELECTRONICS 

DOS  $.  Vnamont  Ava.,  Let  Anyalat  4,  Cal. 
CoUP.  Buywrs  add  Sof«  Tom 


Lht  Priea  $71.60— •paaial92B.BB  \ 
et  Naw.  Alrtran  3IB6  KC.  ' 
I  6*— CampMa . •  t2S.0B 

•  THa  AR«M.  38  Watt  Traatmittar  aaB  taparhat  > 
Ravr.  Camalata  witb  MB  aad/ar  22B  V.A.C.  pwr. 
tapoly — WKb  all  Aeaaaaarlaa.  Naw:  CipafT 
•aeliaB. 

•  Waatan  Matart.  Madal  BBB  B*IBB  mlara  ampa* 

Naw.  BaiaB  . •  $8.98 

•  Camplata  Llaa  af  Alamlaam  A  Btaal  Ralay  Paa. 
ala.  Chattit.  Braekatt.  Etc. — Write. 

a  IIS  Valt— 3BB  Watte  A.C.  Cmapact  6aa— Gaaar- 

atar— Eiaart  Pacbad . . tIBS.BB 

Tarmt:  FOB- NYC— 28%  Oapaalt  wItb  arBar— ar 
mn4  fall  ramittaaaa  ta  tava  COO  chartaa  Rated 
EIrmi  (0.4B.)  Nat  IB  Bayt  —  All  aiarcbaaBiaa 
•aaraataad.  Wharaaar  paaalMa.  arttad  0.0. 


r  f  f  Bean  Saarehinf 
,00K!  for  this  itam? 

Brood  Kmr  OUTPUT  TBANSPORMCR 

E8-69IB27 

Hard  In  BCR  274  A  otbrr  airrraft  racalrars 
SUITABLE  FOR  USE  IN  NEW  DESIGNS 
NIANUFACTURING  QUANTITIES 
AVAILABLE 


Portable  Instruments 

MolfM  Boktiita  com  7"  x  dVk"  x  S'* 
D.C.  IdCBOAKMrrEBS 

8.  .10.  .50  microom^orM 
TREaOfOCOUFLE  MTLLiAidiimM 

1.5..S..li  mllBapipaiaa 
TREBIIOCOUPU  VOLT3ISTEB8 

S  10  SOB  volte 
Avollafelo  lo  oioJtfpJo  wg# 


Blratriral  aprclflcatlacui ; 

Plata  wlndinf/powrr  pmtotlr 
Sen-hlfh  A  low  Imprd.  bradpbonrA 

HAS  MOUNTING  FOR 
NEON  NOISE  SUPPRESSOR 


PrcdslM  Electrical  Instnonat  Ce. 


4A7 
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SPECIAL  Purpose  Tubes  an  New  &  Ians. 

I'EIC  .2.J5  «M  . . « 

c&l  .S.9S  ilU . M 

KWA . 7.75  «57  . 

KU7A  17.75  JWA . 

IU<71  1.50  1005  .  7! 

\III05  ..  1.45  lOK  . M 

IBJ'J  .4.75  lOlO  .  2^ 

SXJ . 55  1055  . 4! 

3A4  .55  1«J« . « 

;iits(  .4.75  ion  . « 


Crystal  Diodes  All  Guaranteed 

in  3.25  INS3B  . 

. 1.45  l.\M . 

■•.A  . 2.75  1SJ4A  . 

Query  us  on  any  typo  of  Tubes. 

ALLIED  ELECTRONIC  SALES 

)  36  Liberty  Street  New  Yerfc,  N.  Y. 
Phone  COrttandt  7>4320 


buy  dt^prraloly 


W'3S54,  Klectronica 
S20  \V  43  St..  New  York  3«.  N.  Y. 


SEARCHLIGHT  SECTION 


-CONNECTORS-  I 


Block 

and 

Mellomyne 
Inserts 
in  Stock 


AN 

”3100"  ^ 
”3101"  1 

L  ’3102" 

V  "3106" 
^  ”3108' 


101  &  102 
A  &  B 
Shell  Types 
k  In  Stock 


Catalog  On  Request  CLAMP— ALL  SIZES 

FOR  TYPES  AVAILABLE  SEE  ELECTRONICS  BUYER'S  GUIDE 
— — - QUICK  SERVICE  OUR  SPECIALTY - 


WILGREEN  INDUSTRIES 

99  Murray  St.,  New  York  7,  N.Y. 

for  Immediate  Delivery 

Tels.  worth  2-7423-4-5  WOrth  4-2490-1-2 


STR0MBER6-CARLS0N  AMPUHER 

Aetl  iNtwer  XMiptin-  r  . . .  rerl>.on  #22 

t'oniplete  utili  ttilies  and  penel  tor  19*  rsrk  motuit 
Imr  $62. CO  Fon  lUUTalo  N.  T.  U  54.50 

Larkin  Electronic  Supply  Co.  Inc. 
129  W.  Huron  Street,  BuHolo  1,  New  York 


COLUMBIA  ELECTRONICS 


EQUIPAAENT 

WANTED! 


NOTE  NEW  ADDRESS  BELOW 

We  want  to  buy  all  types  of  surplus  electronic  equipment.  We  are 
one  of  the  largest  buyers  in  U.  S.  We  buy  more  because  we  giYe  eYery 
seller  top  prices  and  a  fair  deal.  TELL  US  WHAT  YOU  HAVE.  USE 
COUPON  BELOW— AND  MAIL  TODAY! _ 

Use  following  numbers  to  indicote  conditions:  N-1,  brond  new;  N>2.  used,  like  new;  used. 


ITEM 

CONDITION 

PRICE  WANTED 

To:  COLUMBIA  ELECTRONICS  LTD.,  7460  N.  Vomo  Ave.,  N.  Hollywood,  Colif. 

Nome  . 

Address  . . 

Si£  COLUMBIA  £L£CTBONICS  AD  ON  PAG£  454 


WANTED 

QUARTZ  CRYSTAL  UNITS 

in  koldtrt,  FT-171;  Fr-241;  Fr-243;  FT- 
500.  Any  quantity.  Advise  condition. 

Rivet ronice 

5SA  W.  43  8t..  New  York  It.  N  Y. 


WILL  PAY  $50.00  eaeli  for 

CU  25  ART-13  Loading  Unite 
DY-12  ART13  Power  Supplies 

AIR  TitANSPORT  SERVICE 

Montreol  Airport  Dorvol,  Rim.,  Con. 


WE  JUST  GOTTA  BUY  THIS  STUFF? 


IW  -.?4t.  RC-313.  .ARC  I.  BC-t21.  RS/ARN  7  or 
comFonents.  In  fart,  we'll  buy  any  parts  ot  sc- 
resftorles  no  matter  how  ninsU.  For  spr^y.  efBclent 
service  and  a  real  lioaeRt  deal,  phone,  wire  or  write: 
V  &  H  RADIO  A  ELECTRONICS  SUPPLY  CO. 
2033  W.  Venice  Blvd.,  Los  Antelea  t.  Calif. 

Teleehone:  REoablie  3-1127 


WANTED  URGENTLY 

Silicon  Steal, 

Hypersil  or  Armeo  Trons-Cor  2X, 

3X,  3W  or  4W  in  .012  or  .OU  coil  stock  up  to 


WANTED 

AMPLIFIERS 

WECO.  ^lOIAo  WECO.  #flA.  Operodio 
3tll47Ao  Mill!  Induatriol  MW  IMl.  RCA 
BA-aCv  RCA  BA-lSAc  BC13IR-A-B. 

W^SSPt.  Electronlce 
330  W.  43  St..  New  York  31.  N.  Y. 
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SEARCHLIGHT  SECTION 


T^m.  Hi  > 

?7^V»  r«tl 

»4V/tA.  I 


SIISYNS 


IB  Hrm»d  N««  lt»V/400« 
HvM  iMBfl  llftV/«Me] 
HVM.  r>H!  11»V/M  n 
tMia.  C«'»406-*  TfP«  I- 

B«Wis  S77JB . 

">r«tar  llftV/60»7  TrP*  1 


\7  I^il  W»H«* . 

lA.  ««V'3A.  9SV/M.  .  .  ... 

'IIOMA.  k  MOTCT/JIil.V  ISV'IA 
4  AiT/iA  OHO  HviNB  k^rrn  . 
'MMA.  »T/tA,  •  JT/»  »A  TRROb 

kM4.  S.AV/14  uVtNB  H^BLO . 

-  riLTBR  k'ARTN 
imM  A.  ItVCT/lOA.  «^VCT/SA. 

.  lOV'^SBA .  . . 

M4.  IV/aSA.  «.ST/%.AA  H^rtLP  . 
MMMA.  »«•  »V/*A.  «  »▼.">  4  . 
'4.4M4.  •.IV/.AA.  •XV/7  iA.  AV/3A. 

'I.V>MA.  AV/IA.BSV/B.IA . 

0  \I4  ST/34  ItV/AA  K8LD  .  .  - 

.-WAM  4.  AV.'iA.  «  ST /BA . 

BOVtA.  B.SV/AA  HHLD . 

40MA.  •.SVrT/«4,  5V/SA 
•OOM.A.  *A  *'/t?in’T'*  A  I*. 

»r  A  IIAMOVACTIB  TRANS  . 
/IMMADT.  IV/SA,  BST/AA 
>M4.  t.ST'SA.  •.ST/IA.  AT/B.S4.  .  . 


6  VOLT  INHIT 
CARTER  6CNEMOTORS 


I»(  40S7AS 


Tnovrr  ‘ 

TortvrT 


Hvy  D«? 

I/IOIIB  I 


taV/t04  ISSKVtMOB  .  I 

'  SA.  »V/»A.  #T/»A.  TT/14A  .14TKT^  ^ 

Um  lU  A  tmt  0««p«  lABT/l  JAA.  ItATCT/ 
PRl  iliv/ibaV  fuii  Tm«  li.  it. 


•€99«  rr«q  Mtf.  . 

I  laXA  IUV/#OCy . 

ecm  Sic  (>•«  El*.  <  mmI . 

>1  S.4.>SAl.>--X*cl*  . 

DYMAMOTORS 

rc  in  m  isv  o«t  ioov/ibom . 

DMSTC  ia  tSV/B.SA  oat  tliV/tUm*. 
OM41A  ta  MV/I.7A  oat  ITSV/IMm. 

13  A  34V  oat  MWV/aOMio . 

DMM  3«V/t  lA  oat  aMV/flOou . 

•0rm  14V/40  4  out  UlOOV/SMiao  , 
OM4  IS  A  MV.  oat  SSfV/lMiM.  440' 
DMSSA  MV  t  45 A  oat  23()V /Mhm 
9ASA  MV/105A  oat  MOVDC/MOa 


0I.ATC  Tf^ANtrOlIMKtt 

SXatOVrr/3AaM  or.  MOVCT  Cod . 

Ttovrr  'AMom  UOV  Top . 

ItOOVt'T.'SiSaM  PrfllS  or  SMV  . 
aomV/lAmo  W  K  DlAIOia  HVIm  . . 
ASOOVCT/MOom  VkS  Wm«Im  roA 
15000  V  M  VDWr  W.B.  7500/55*0 _ 


STCP  OR  STCR  DOWN 

UOV  (oSWV  or  AAAV^tn  WoM .  .• 

Itnv  to  i30V/300  WciM  5AM . 2  ••• 

lanlottM  UfV  M  UIV/IW  WaU . .  . 

Stov  to  440V/S50WowMM  . 2  lor 


24V  lots  Hoto  Suppiy 

l>uUiNnOM£TCRS< 


900  oh*  tyW  j  H*  BiottoA 

•haft  .  j  ^  .  .  1J5 

tOMok*T7poJ  H'FWUoA^^ 

550eM*  tVp*  J  y  M*ft  XM 

TK  oA*  Typo  JH*^81ottoA 

RiMft .  1^ 

MKo«i*Typ*i  H*5l«ttaA 

lOK^B  Ti^  J  H*  FWttoA 
{thoH  .  .  ...  1-Ai 

lOOK  ok*  Typo  J  H* 

PWttoA  Bkolt.  . . L4I 

*• 

1  «»•«,  Typo  JJS  (Thplo) 

I  W  *  RWi  AM 


MkroaoTO  Uoktkoaao  Amr-PfO  RTM  Am  AJ 
00*  A  Tr  Covitioo  Typo  N  Coaplipc.  Um*  3<^.  90 
IBS7.  Taooo  94-S7M  MC  LomT^.  .  52|. 

AN/APT5  BoAor  Sot.  Mow .  UaS 

400  CYC/1 15V  INRT  XFORMCRS 

0>CSt40.  50M.  9990.  MlOT/SAMo  .  M, 

Wtc*  l95P**t/a50M*.  U40voi/70Mo. .  A 

O-C  7>i«V/9MN*.  3ieV/l51«o.  5V/SA  . .  A 

6-C  4  59/74.  4  /.prSA.  AAV/OA .  A 

WCm  A5V/AUA.  4.5V/.5A .  A 

WCco  A5V/1.35A.  4.SV/I.5AA .  A 

WCoO  4  SV/5A.  5V/3A  1 

Wtoa  4  SV/  lA  41  M;  4  5V7  4A .  A 

mCSD  SV/lOA  94.M;  VINUo  5V/4A . 2 


Vocvwm  Rrvcislofi  HI  Volt  RotUters 
M««ok*r-.lt/  l4/.4/.T5/  tS/.M/l/I.S/S/S/S  TSHn 
Amt  - . Bo.  til  lO/iS.M 


40  ok*  low  a/hook . 

100  ok*  60W  MoAot  K  . 

SOOok*  35W  MoAol  D . 

950«k*95W  . oo.] 

500  ok*  30nW  MoM  P 

550.  500.  >500.  5000  ok*  MatlaA  . 

1000  ok*  95W  MM*I  J . 

7500  oka  SOW  Mod>4  i . 

lOOOOok*  low  MoAol  J . 

AHENUATORS 


0  attp  5I>?/9top 
4  I4HK  oka*  . 

TUSA  CARTONS 


;ad  lOBC. 


to  tSTOCi 
tonvDC  I 
tostviir  I 
to  •30VDC 


CONfiCCTORS 
t7.M  rosi/t 
.  2.54  CUIA4/V 

1.J4  t;0354/At 

1.M  cwitsi; 

1.N  M550  4 

1.25  OUAo/r 
«  A  PIAA  5  Ft 

I  Pt  ilTS.  is  ft 


<>alpt 


STORAGE  RAHERIES 

M  VoH  WIi.I  ARD  MWi-BItASD  NPW 
wnod  P-ft.hu  ia«a  MoA*li.  5M 

]9  S4AN  »  AlorAPUrff  SV  V^rotor 
4V  4AM  WgM  ST5/lt8114U. 

4V/MAH  WUUrA  ... 


Oook  A  H  awo  M«M*  Mt*.  Hoa.  Sici  4  lor  5U 

Tv7<Xeitt'«i.to<w»  •■••-x.  1^. 

f4i**fit.  A  lot*  ft.  All  Ooppor  Twiori  Orooo  Har  . 
■McAoWTAVT*  aA  A^95/aKb'  inart*  54nnv 
a/L’l'Ior  Tor*  loBaAt  RtftM  taN  H'aara  55.1 


CORMCR  CHURCI 
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That  s  A  Buy 


Use  Tour  Priority  lor  SPEEDY  DE L I VE *T  —  E ■  lend  Tour  DO  t,  CoolrocI  N, 


Top  Doilor  f'uid 


Tout  Suiplus  Tuhi 


T  HATS 


TH  AT  S 


BUY 


BUY 


SEARCHLIGHT  SECTION 


SBUniww  I 

0  M  lavD^ 


ROKI 

MITtS 

KtTM 
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TUBE5 

3  “TAB”  TESTED 

7j  &  GUARANTEED 

Pincct  MMJCCT  TO  CHAMOK  [ 

CZYM  .  M 

7A4  XXL  M 

7X4  ■* 

^  A 

14M  .M 

14M  .  4» 

ixcs  .  um 

UCt  14» 

«K4tA  U.M 

VI149  749 

19  41 

•  149 

2I9TN 
aiTL 
NM2I4  . 

jno 

mm/tm 

a.» 

1X49 

J449 
1.99 
_ 141 

m .  S 

■M . 19.99  g 

s  a 

7x5  ** 

Ml  .79 

OCI  49 

I9C4  149 

194TM 

194TL 

.  2X49 
9.79 

Vr 

ns  .  249 

tU/ 

99X-lr . 149 

7«»  .71 

7M  .71 

7«7  .  JS 

m 

MM7  .M 

1X17  1.19 

t4N7  149 

laj  51? 

19X4  49 

I9V4CT  .79 

I9zrc  .99 

2 _ .n 

094 

OICM 

lUCT 

1X.99 

1949 

09 . 1149 

S. 

1190 . 149 

TCI  .M 

7C4  .  .  .  .M 

7C7  . .  1.4J 

7CZ3  TIM 

7C2>  C».M 

7CS  Un  1.71 

7X4  ja 

7C7  M 

US7  149 

MW7  149 

UXT  i.a 

IK  1.M 

IM  49 

rClT  4.71 

U  M 

iMGtc  ■  iln 

ru  1.79 

U  144 

M  41 

17  .79 

19  .79 

mti  L4S 

’99  1949 

I4VC9  X99 

UlC 

nix 

mx 

127X 

ia9A 

1990 

S91A 

HR194 

MftX 

2xS 

X99 

i.99 

449 

U2X  . 9.79 

•SIX  .  .  1941 

•M  9.99 

9M  xn 

•n . 149 

•M . 149 

941  49 

9M . X99 

949  .  2941 

TTt  2.1 

7H7  ,  4 

TRT.'.V . LJS 

19VI  1.42 

T»  1C2S  1.79 

Tura  1.19 

TXJi . 1.79 

»..  . .  147 

mo  449 

P9L7GT  149 

nx  .79 

2  49 

4Vn . 147 

mo 

MX 

mA. 

»4X . 

.  .  '  141 

. 9.99 

. 4.99 

S';;.;  .  Tm  i* 

9X1 .  21.99  2 

9X4  .  49  1 

999  .  149  1 

99XX .  1.99  1 

1 
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SPECIFY 

^(UA/eA/i  luf, 

Stcu4iie4A 


STAINLESS,  INC 

NORTH  WALES,  PA. 


INDEX  TO  ADVERTISERS 


Are  Eagioeeriiic  A  Merblne  Ce..  Inc . 

Acme  Klertrie  Cerp . 

Acme  EleetroBlce.  Inc . 

AdTcitUlaff  CenncU  . S#3. 

Arronneticnl  CommimlrnClone  Eqnlp* 

ment,  Ine . 

ArroTez  ('orpmntlen . 

Aircraft  Rndlo  Corporation . 

Alrdezicn.  Inc . 

Alrflyte  Drctrenlcs  Compnay . 

Air  llmiae  Motore  Inc . 

Alrpnz  PredoctB  Company . 

Aldrn  Predncte  Co . 

Allen-Bradiry  Co . 

Allen  Co.,  Ine.,  L.  B . 

Allen  Mnanfnctaiinp  Company . 

Allied  Control  Company,  Inc . 

Allied  Radio  Carp . 

Allmetal  8rrew  Prodnrte  Company,  Inr .  . 

Altec  Inncinc  Corporation . 

American  Chronoecope  Corporation . 

American  Electric  Motor* . 

American  Oaa  Accnmnlator  Company. . . . 

American  Lara  Corp . 

.American  Phenolic  Corporation . 

American  R^ay  R  Controls,  Inc .  . . 

.American  ftmeltlnir  R  ReUnlnp  f'ompany, 

Federat«4  Metels  Dir . 

American  Tdertslon  R  Radio  Co . 


C  R  O  Mfp.  Sales  Co . 

C.Q.S.  Laboratorice,  Ino . 

Calldyne  Company . 

Cambriddn  Thermionic  Corp . 

Cannon  Electric  Co . 

Carter  Motor  Co . 

Centralab.  Dir.  Globe- Cnioa.  Inc..  11,  It, 
Chase  Brass  R  Copper, 

Mnb,  of  Kcnneeott  Copper  Corp . 

Chatham  Eleetronlcs,  Inc . tt. 

Chester  Cable  Corp . 

Chicago  Condenser  Corporal  loo . 

Chlcaco  Telephone  Supply  Corp . M, 

Cbl(*apo  Transformer,  Dir.  of 

Emez  Wire  Corp . 

Clba  Company.  Inc.,  Ptasttc*  IMr . 

Cinch  Mannfactnrlnp  Corp . 

Claroetat  Mfp.  Co.,  Inc . 

Clereland  Container  Company . 

filppard  Instrnment  laboratory,  Inc.,,. 

Cohn  Corporation.  Sigmund . 

Cell  Winding  Eqnlpment  Co . 

Cole  Steel  Equipment  C.O . 

< ommnnieatlon  Acceosorles  Company... 
Communication  Measnrements 

laboratory,  lac . 

(  ompagnle  Oeoerale  de  TJAF . 

CMidenser  Prodncts  Company . S5, 

Contlncntal^Dlameiid  Fibre  Company. . . . 

(  ornell-DnMlIer  Electric  Corp . 

Cornish  Wire  Ca.,  Inc . 

t'orry-dameetown  Mfg.  Corp . 

Coto*Cotl  Co.,  Inc . 

Crescent  Company,  Inc . 

Creot  I.aboratortef*,  Inc . 

Crosby  Laboralortee,  Inc . 

Crom  Co.,  H . 

CraHMe  Steel  Company  of  .America . 


Amperlte  Ca.,  lac . 

Ampex  Electric  Corporatloa . 

Anchor  Metal  Compaay . 

Andrew  Corporatloa  . 

.Antara  Chemicals,  Dir.  of 

Geaeral  DyeetoE  Corp . 

Aatoa  Electronic  LnbMWtories,  Inc. 

Armn  Corporation . 

Arnold  Engineering  Co . 

Arrow  Electronics  Inc . 

.Art  Wire  R  Stamping  Company.... 

Astron  Corporation  . 

Atlas  Metal  Stamping  Cmnpany. . . . 

Audio  R  Video  Prodncts  Corp . 

Audio  Derlceo  Inc . 


Daniels  Inc.,  C.  B . 

Dano  Elertrtc  Company . 

Daren  Co. . . . Thlr 

lleJnr  Amsco  Corp . 

IHal  Light  ('nmpany  of  America . 

IHstlllatiM  Frodncts  Industries . 

Doelcam  Corporatloa . 

l>olla  Metal  Prodocts,  lac . 

Dow  Corning  Corpiwatlon . 

Drirer  Company,  W'llbnr  B . 

l>rlrer>Harrls  Company . 

IhiMont  Ijiboratorlee,  Inc., 

AUen  B . SI,  «7.  ! 

dn  Pont  de  Memours  R  €e..  (Inc.),  E. 

Dnro  Specialty  Company,  lac . 

DX  Radio  Prodocts  Co . 


Rallaatlne  Laboratories.  Inc . 

Bardwell  R  McAlister . 

Barker  R  Bllllamsoa.  Inc . 

Harry  Corporatloa . 

Beam  Instruments  Corporation. . . 

Bearer  Gear  Works,  Inc . 

Belden  Manufacturing  Co . 

Bell  Aircraft  Corporation . 

Itell  Telephone  I,aboratortes . 

Bendix  Arlatloa  Corporation 

Rcllpse>l*toneer  Dirlslon  . 

Red  Bank  IMr . 

Bentley,  Harris  Maaofacturing  <' 

Berkeley  Assoc.,  Edmond  D . 

Berkeley  SrientUle  Corporation.. 

Bird  R  Co.,  lac..  Kicbard  H . 

Bird  Electronic  Corp... . 

BIrnhach  Radio  Co.,  Inc  . 

Blrtchcr  Corporatloa  .  . .  . . . . 

BIwax  Corporatloa . . 

Bliley  Electric  Company . 

Bodnar  Industries.  loe . 

Boeing  Airplane  Company . 

RogaK  Manofmetoring  Corp . 

Roffoe  Electric  Mfg.  Co . 

Boonton  Radio  Corporation . 

Borg  Corporatloa.  George  W. .  . . 

Bowser,  Inc . 

Rreese  Corporations.  Inc . 

Bridgeport  Brass  Co . 

British  Electronic  Group . 

Browning  Laboratories,  Inc . 

Brubaker  Mfg.  Co . 

Buck  Engineering  Co.,  lue . 

Burgess  Battery  Company . 

Burlington  Instrument  Co . 

Burnell  and  Cempany . 


Stainless  Towers  offer  you; 

•  All  w«ld«4,  tubvlar  sEmI  cm- 
ttractien 

•  Easy-»o.«i«ct  20-ft.  Mctiom 

•  Atrodyaamic  datifa  ^roYidiay 
aiiaiaiuai  wiad  ratistaaca 

•  Nataral  laddar  — aaty  to  cliaib 
aoty  to  aioiataia  —  IMMtDIATE 
DELIVERY 


Kaatern  Air  Derices,  lac . 

Kastman  Kedah  Company, 

Industrial  C^tlcal  Mies  IMr.  .  . 

Rdla  Company,  lac . 

Kdlsoa.  lucorporated,  Thomas  A. 

Edo  CE>rporatloa . 

Elcor,  lac . 

Elsler  Engineering  Company.  Inc 

Kltel-McCulloagh.  Ine . 

Kleetiieal  Indastrlea,  lac . 

El-Troalcs,  Inc . . . 

Electro  Impulse  Laboratory . 

Electro  Tee  Corporatloa . . 

neciro>1heh  Egulpmtiut  Co . 

Etectro-Tocbulcal  Products, 

Dir.  uf  8oa  Chemical  Corp . 
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AMSCO  CORPORATION 


Klertronlc  AMOclatM  IncorpoimM 

KleHronlc  HeaiiuremeaU  Co . 

Kleetronlc  Tnin«former  Co.,  Ine... 

EllU  Jr..  Harold  R . 

Elreeo  Parts . 

Empire  Devices.  Inc.. . 

Enfftneertnir  Co . 

Erie  Resistor  Corporation 


External  Phasing 
Potentiometer 


Fairchild  Camera  Sc  Instrument  Corp 
Federal  Telephone  ft  Radio  Corpora* 

tion  . to 

Federated  Purchaser  Inc . 

Federation  Fmnralse  Des  8yndleats  Na- 
tlonauv  De  L’Industrte  Radloelectriuu* 

Ferranti  Electric.  Inc . 

Fermxcobe  Corporation  of  America 
Fidelity  Chemical  Products  Corp.- 

Flltron  Co.,  Inc..  The . 

Foote  Mineral  Company . 

Ford  Instrument  Company . . 

Frequency  Standards  Corporation. 

Furst  Electronics 


Th«  iMW  C-300  high  pracition  potentiometar  has  been 
•ngin*«r*d  and  designed  by  DeJur-Amsco  to  fulfill 
the  exacting  requirements  of  contemporary  instru¬ 
ment,  computer  and  similar  electronic  equipment. 

Designers  are  in- 
viled  to  submit  their 
applications  to 
DeJur  engineers  for 
recommendations 
and  suggestions. 


Gamewell  Compan>  . 

General  Ceramics  ft  Steatite  Corp. 
tieneral  Electric  Co. 

Apparatus  l>ept.70.  80.  81,  251.  t 

Carboloy  Dent . 

Electronics  Dept . 

General  Precision  I.ohoratory,  Inc . 

General  Radio  Company . 

General  Transformer  Company .  .  . 

Glannlnl  ft  Co.,  Inc.,  G.  M . 

GM  laboratories,  Inc . 

Gomhos  Co.,  Inc..  John . 

Grant  Pulley  ft  Hardware  Co 

Graphite  Metalllilnir  Corp . 

Gray  Research  ft  Development  Co. 

Green  Instrument  Co . 

Gries  Reproducer  Co . 

Grlflln  Company.  John.  .. 
Guardian  Electric  Mfv.  Co 
Guthman  Co..  Inc.,  E.  I 


Harnett  ElM-tric  Corp«>ration. 

Harrison  Radio  Corporation.  .  . 

Hathaway  Instrument  Co . 

Ilaydon  Company,  A.  W . 

Haydon  Manufacturing  Co.,  Inc.  .  . 

Heath  Company  . 

Ilelland  Research  Corporation.. 
Helnemann  Electric  Company.. 

Ileldor  Bushinc  ft  Terminal  Co..  Inc 

llellpot  Corporation  . . 

Ifeminway  ft  Bartlett  Mff.  f'o. 

Hermetic  Seal  i^roducts  Co 
He\vlett-Pa<‘karti  Company  >8 

Hesiicon  Electric  Co . 

Heyman  Manufacturing  C'o.  . 

Hlllbum  Kle^'tronic  Products.  . 

H1><1  l>lvlsk»n  of  Aerovnx  Corp. 
Holtxer*Cahot  Division  of  National  Pneu 

matlc  Co.,  Inc . 

Hudson  Radio  ft  Television  Corp 

Hudson  Wire  C'ompany . 

Ilnithes  Research  ft-  Development  labb«»ra 

torfes  . . 

Ilytron  Kaillft  A  Electronics  C’o 


Improved  >camless  Wire  Company 

Industrial  Condenser  Corp . 

Industrial  Hardware  Mfr.  Co..  Iim* 

Industrial  Rectifier  Corp .  . 

Industrial  Tape  Corp . 

Institute  of  Radio  Engineers... 
Instrument  Corporation  of  America 

Instrument  Resistors  Company . 

Instrument  Hpeclalties  Corporation. 
International  Nickel  Company,  Inc 


March,  1952  —  ELECTRONICS 


First  with  TEFLON 

O  and  O  pin  miniatures 


iBt^mafliMil  Pvmp  A  Machia«  Worku. 

Int^matloBAl  RectlAer  Corp . . 

Irrlmrtea  Varnisli  41  InaoUUor  Company 


Jpffer*  Slr«'tronlco»  Inr . .  . 

Jolllir  Mfr.  Corp.,  C.  O .  »4t 

•lennlnffA  Radio  Manafartarln^  ('o .  HM 

•lohnnon  Co.,  E.  F . .  .  . .  IV 

.lwn«a  DIt.,  Howard  B.,  Cinch  Mfr>  f'urp. 

Joy  Manafacturlnc  Company . .  21 


Kahlc  EfistacerlBK  Co .  . 

Karp  Metal  Products  Co.,  Inc . 

Kartron,  luc . 

Kay  Electric  Company . 

KHIc^^Company,  M.  W.  Chemical  Mfir. 

Kenyon  Transformer  Company,  Inc . 

Kepco  Laboratories,  Inc . 

Kester  Holder  Company . 

Keystone  Products  Co . 

Kln#s  Electronics  Co.,  Inc. ... 

Klni^y  Maaufaetnrlnff  Co.  ■ 

Kirk  A  Blum  Mfv.  Co . 

Klein  *  Sons,  Mathias . 

Knights  Co.,  The  dames . 

KotUman  Instrument  Corp.. 

Kotron  ReetlAer  Corp . 

Krohn-Hlts  Instrument  Co. ... 


High  Performante 


Laboratory  few  Electronics,  Inc . . 

Isunbda  nectronles  Corporation . 

I.ampkln  Laboratories,  Ino . 

Landis  R  Oyr,  Inc . 

I  .aPoInto-Plascomold  Corp.  (Vee-D>X) 


Ideal  wherever  high  or  low  ambient  temperatures  or  fre¬ 
quency  stability  are  problems. 

•  Surface  resistivity  3.5  x  10*5  ohms. 

•  Loss  factor  less  than  0.0005. 

•  Dielectric  constant  2.0  (60  cycles  to  30,000  megacycles). 

•  Serviceable  at  — 150°F  to  +575°F  with  negligible  change  in 
critical  electrical  characteristics. 

•  Won’t  carbonize  under  arcing. 

•  0.0%  water  absorption  (ASTM  Test). 

•  Unaffected  by  extreme  humidity,  corrosive  atmosphere  or  fungus. 
Non-flammable. 

•  Chemically  inert— unaffected  by  oils,  organic  or  inorganic  acid, 
alkali  or  solvent. 

•  Allocation  limits  supply  to  projects  with  Nation.il  Production 
Authority  sanction. 

•  Write  for  catalog  No.  SO-428-y. 


Lapp  Insulator  Co.,  Inc . 

Larolc  LabomtoriM,  Inc . 

lao  Materia  Telrphoniqur 

1.. 0ed»  41  Northmp  Co . 

1.. «nknrt  Blcctrie  Bale*  Company 


laottlne  Radio  Mfr  Co . 

laCWlD  Enirlnecrlnf  Co . 

Lewis  ft  Kaufman,  lac . 

laowls  Bprfnff  ft  Manufacturlnc  Co . 

Linde  Air  Product*  Co..  A  Dlrltlon  of 

Cnlon  Carbide  ft  Carbon  Corp . 

LIttelfuae,  Inc . . 

Uttle.  Inc.,  AHbur  D . 

lord  Manofacturlny  Company . 


Muchlclt  Laboratoiic*,  Inc  .  240 

Macnatran  Incorporated . 205 

Muynetlc  Ampllfler*.  Inc . 415 

Mallory  and  Company.  Inc.,  P.  R.  .  .90,  151 

Marconi  Inutruments  . 279 

Marlon  Electrical  Instrument  Co .  2 

Markem  Machine  Company .  212 

MB  Mannfacturlnc  Company,  Inc . 228 

McGraw-Hill  Book  Co.. 274,  228.  840.  252,  80S 

McIntosh  Laboratory,  Inc .  871 

Measurements  Corporation  .  180 

Mepco.  Inc .  50 

Metal  Hydrides  Inc .  254 

Metal  Textile  Corporation .  410 

Metals  ft  Control  Corp.,  General  Plate 

DIv .  215 

Methods  Manufacturlnr  Corp . 200 

Mica  Insulator  Company . 805 

Michel  Mannfacturinir  Co .  429 

Mice  Instrument  Co . 421,  429 

Micro  Switch.  Wx.  of  Mlnneapolls-Honey- 

well  Keyulator  Co . 221 

MW-We*t  Coll  ft  Transformer  Co  302 

Mils*  Reproducer  Co.,  Inc . 429 

Mlllcn  Mfff.  Co..  Inc.,  dame* .  204 

Milo  Radio  ft  Electronics  Corp .  214 
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PROOUCHON  COMi 
OMt  PRODUCT  QURUTT 


MlniiMpolU-Hon^TwHl  Recalator  O* 

Induatrtttl  DIvImmi . 

Mlnnesotm  Mlnlnf  ft  Mfr*  Co . 

MltcheH-Rand  Inraliition  Co.»  Inc... 

Modulation  Prodacta  Co . 

Moatnee  Paper  Milla  Companj . 

Muirhead  ft  Co..  Ltd . 

Mallard  Ovemeaa  Ltd . 

Maltl-Metal  Co . 

Morrajr  Manofaetarlnr  Corporation. 
Mycalez  Corporation  of  America.... 


TWO  NEW 

TWIN  POWER  SUPPLIES 


National  Company,  Inc . 

National  Moldite  Company. . . 

National  Union  Radio  Corp . 

National  Vamlahed  Prodacta  Corp. 

National  Tulcanlaed  Fibre  Co . . 

Neo>811  Corpmatlon . 

New  nampahlre  Ball  Beartnca,  Ine. 

New  Hermea,  Inc . 

New  York  Tranaformer  Co.,  Inc. . . . 

Ney  Company.  J.  M . 

NIacnra  Radio  Sopply  Corp . 

North  American  Ariatlon,  Inc . 

Ncwthem  Radio  Co.,  Inc . . 

Nothelfer  Winding  Laboratorleo  ■ . . . 

Nuclear  ReaearcJi  Corporation . 

Nocleonlco . 


.R.E.  SHOW— BOOTH  #SU 


MODEL  610.F  MODEL  1210 

•  Preeiae  Electronic  Recalatlon.  •  Preclae  Electronic  Rerolatton. 

o  t  Independent  8oorcea  of  Power.  *  t  Independent  Soarcea  of  Power, 

o  t-8t5  VJ>.C.  at  B-lOO  MUllampereo.  Con-  •  0-500  V.D.C.  at  0-150  Mlliiampereo.  Con- 

ttnooaaly  AdiaataMe.  tinaoaaly  Adjoatable. 

o  0-St5  V.D.C.  at  O-SOO  Milo  If  tke  Soarcea  •  0-500  V.D.C.  at  O-SOO  MUa  If  the  t  Soarcea 
are  Combing.  are  Combined, 

a  Both  D.C.  Oatpota  Metered  for  Voltace  *  Both  D.C.  Ootpota  Metered  for  Voltafto 
or  Corrent.  or  Cnrrent. 

a  O.S  and  12.0  V.A.C.  Ontpata  Prorlded.  *  6.S  or  12.0  V.A.C.  Oatpota  Prorided. 

a  A.C.  Ripple  Lcm  than  10  MllUrolta.  •  A.C.  Ripple  Leaa  Than  10  Mllilrolta. 

Also  available  with  regulated  bias  output. 

^Func  Tu^m  Power  Supplies  double  the  usefulness  of  t  stogie  unit  at  consider¬ 
able  saving  in  space  and  cost.  Write  for  complete  specifications  on  these  and 
other  Furst  Twrm  Power  Supply  Models. 


Ohmite  Manof act orlng  Co. .. 
Olympic  Metal  Prodacta  Co . . 

Opad-Green  Company . 

Optical  Film  Engineering  Co. 


FVRST  i:i.ECTIi01VXC8 

10  S.  Jefferson  St.,  Chicago  6,  III. 


Panoramic  Radio  Prodocta.  Inc . 

Peeiieaa  FSectrIcal  Prodacta.  Dly.  of 

Altec  Lanaing  Corp . 

Pennaylvania  Teating  Laboratory . 

Phalo  Plaatica  Corp . 

Phaoatroro  Company . 

Pickering  ft  Co.,  Inc . 

Plx  Manafacturtng  Co.,  Inc . 

Plaakon  Dir.  of  LJbbey-Owena-Ford  Glaaa 


Facts  you  should  know  about 

HEYCO  STRAIN  RELIEFS! 


THE  HEYMAN 
ORGANIZATION 
WITH  25  YEARS 
STAMPING 
EXPERIENCE 
HAS  MODERN 
PRESS  CAPACITY 
FOR  OVER 
2.000,000 
FINISHED 
STAMPINGS 
PER  DAY. 

ASK  FOR  BUUETIN  33 


the  Nylon  Bushings  that  Anchor  cord  to  housing 


Plaatold  Corporation . . 

Polarad  I9ectronica  Corp . 

Polyphaae  Inatroment  Company . 

Polytechnic  Reaearch  ft  Deyetopment  Co., 

Inc . 

Potter  loatroment  Co.,  Inc . 

Preclalon  Apparataa  Co.,  Inc . 

Preclalon  Paper  Tabc  Co . 

Premax  Prodacta,  Dir.  Chlaholm-Ryder 

Co.,  Inc . 

Premier  Metal  Prodacta  Co . 

Prodoctton  Tool  ft  Flxtare  Co . 

Progreaalre  Manofactnrtng  Company.... 


Insulate  wire  from 
housing 


RadtM  8.  A .  SS 

Radio  Corp.  of  America. . . .  151,  Foarth  Cover 

Radio  Materiala  Corporation .  44 

Radio  Receptor  Company,  Inc . 160 

Radio  Shack  Corporation . 872 

Radio  Wire  Televlalon  Incorporated....  816 

Rahm  Inatmmenta,  Inc . 484 

Railway  Expreaa  Agency,  Air  Ezpreaa 

Dlrislon  .  861 

Raytheon  Mannfaetaring  Co.. ,.866,  818,  886 

Remler  Company,  Ltd .  466 

Repabllc  FoU  ft  Metal  MUla  Inc . 886 

Realatanec  Prodocta  Co .  414 

Revere  Copper  ft  Braiw.  Inc .  88 

Rex  Corporation . 856 

RIbet-DeaJardIna .  61 

Roblnaon  Aviation.  Inc .  880 

Robinaon  Inc.,  Edward  E . 861 

Rome  Cable  Corporation .  658 

Ransel  Cord  ft  Wire  Co .  881 


SAMFilST  Send  wire  size  ond  cHostis  information— 
Try  HEYCOS  at  no  cost  to  you  — todoyl 
MADE  IN  ALL  SIZES  FOt  CICKK  WIRE  TO  $-10/3  CA81E 
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ftoabor*  0»aipawy  .  Ml 

■anyamo  'Beriria  Cinnpany .  M 

flarkea  Taralaa,  lac .  tM 

Halantlflc  Riertrir  IMt.  of  **8**  Coimrated 

Qaanohed  Gap  Co... .  SM 

Haiatllla  ManHo  DlrUloa  of  Boadlx 

Avl^loa  Mrp .  IM 

ftaaltroB  Company . It 

8acon  Metals  Corporation . Ml 
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forenaen  A  Company,  lac .  6f 

fonthareatem  Indnotrlal  Beetronica 

Company .  174 

Specialty  Battery  Company .  468 

Sperry  Gyroaeope  Co .  t06 

Spravoe  Eleetrle  Company . f,  68 

Stackpole  Carbon  Co . til 

Stahl.  lae..  Michael . 879 

Stalnleaa.  lac.  . 471 

Standard  Cabinet  Company . 844 

Standard  nectrie  Time  Company . 867 

Standard  Pleso  Company . 469 

Starer  Company.  Incorporated . 841 

Stelner-lTeo  Company  . 498 

Stereaa  Blanafaetartny  Ctmipany.  lac...  876 

Stoddart  Aircraft  Radio  Co .  866 

Strothera-Dnaa.  Inc . 860 

StapakoA  Ceramica  A  Mfp.  Company....  861 

StnrteTant  Co..  P.  A . 846 

Snperlor  Electric  Co .  887 

Snperlor  Tabo  Company . 866 

Sorprenant  Maanfactorlaff  Company....  66 
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ESISTORS 


Tfco  foslslart  that  plro  yaoTT^R 

a  Inherent  low  noise  level 
O  Good  stability  In  all  climates 


TYPf  65X 
lActanl  Sitol 


STANDARD  RANGE 

1.000  OHMS  TO  9  MEGOHMS 
These  resistors  are  used  extensively 
in  commercial  equipment,  includ¬ 
ing  radio,  telephone,  telegraph, 
sound  pictures,  television,  etc.  They 
are  also  used  in  a  variety  of 
Navy  equipment. 


HIGH  VALUE  RANGE 

10  TO  10.000.000  MEGOHMS 
This  unusual  range  of  high  value 
resistors  has  been  developed  to 
meet  the  needs  of  scientific  and 
industrial  control,  measuring  and 
laboratory  devices^ and  of  high 
voltage  applications. 


SEND  FOR  BULUTIN  4906 

it  girtM  deuUs  of  Standard  and  High  Value  Hetistors, 
including  construction^  characteristics,  dimensionj, 
etc.  Also  described  are  S.5.  W'hita  SOX  Resistors,  de¬ 
signed  for  extremely  high  voltage  equipmenf.  Copy 
•cSlb  Price  List  sent  on  request. 


t.  R#  10  Euit  doth  St 
WRR  M,  N.  Y. 
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Turner  Co . . . . 
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VM)d«r-Boot,  lae.  . 

Vlrkem  Rlertrl<>  IMvIiloB . 

Vtctoreea  Instfuroent  Compniij.. 
Victory  CorporatloD 

VltramoB  iDcorpoimlM  . . 


Century  Geophysical  Corp. . 

C  &  H  Sales  Co . 

Chase  Electronics  Supply  Co.  • . 

Circle  Sales  Corp . 

Collins  Radio  Co.  . . 

Columbia  Electronics,  Ltd . 

Compass  Communications  Co.  . . 
Comrounkaticn  Devices  Co.  .... 
Communications  Devices  Co.,  Inc 
Communications  Equipment  Co. 


Wtslclefi  Kohlnoor.  Intv.  . 

Ward  Leonard  Elertrle  Comimny 

Warren  Wire  Company . 

Watersnan  Prodaets  Ca.«  Ine . 

Welch  Hrientifle  Company,  W.  M  .  . 
W’eatem  Gold  A  Platinom  Works.  .  . 
Western  Intenwtional  Company 
Westlnahoase  Kleetrtr  Corp..  .80.  SI, 
W’hlte  Dental  Mfff.  Company,  It.  h 
Whitehead  Rtamjdnf  Company . 

Whitney  Blake  Co . 

Williams  A  Co..  C.  K . 

Wilton  Tool  Mfa.  Co . 

Winchester  Eleetronics,  Ine  . 

Workshop  Associates,  tiir 


Cornell-Aeronautical  I.aboratory,  loe . 434 

('ettone  &  Co.,  A . 462 

Davies  Laboratories,  Inc . 432 

Dictograph  Products  Inc . 432 

Edlic  Electronics  Inc . 4?^^ 

Electro  Impulse  Laboratory . 

Electronic  Enfineering  Co.  of  Calif . 4^ 

Electronic  Expediters . 40 

Electronic  Specialty  Supply  Co. . 4tf- 

Flectronic  Surplus  Brokers . 4t0 

Electronicraft,  Inc . 442 

Empire  Electronics  Co . 4<1 

E  P  C  O  . 4.«* 

Freeland  Products  Co . 45) 

General  Electric  Company  .  47 

(General  Motors  Corp.,  AC  Spark  Ping  Div.  43* 

G  &  G  Radio  Supply  . .  446 

G.  L.  Electronics  .  4(7 

Goodyear  Aircraft  Corp .  47 

Green,  Gould . .  44i 

Greene,  Leonard  .  47 

Haydu  Brothers  . .  4<^ 

Houde  Supply  Co .  45^ 

Instruments  Associates . 44' 

Interstate  Appliance  Co..  Inc .  45^ 

J.S.H.  Sales  Co .  44ft 

Key  Electronics  Div.  .  . .  44* 

I^apirow  Bros .  445 

Larkin  Electronics  Supply  Co.»  lac . 44S 

I^tronic  Research  Laboratories . 438.  434 

I..eru  Laboratories  Inc .  459 

Liberty  Electronics,  Inc .  4S0 

Lowenthal  Co.,  T.  R.  . .  464 

Maritime  International  Co.  ...  .  4$R 

Maritime  Switchboard .  4St 

Matson,  R.  H .  466 

Maxson  Corp.,  The  W.  L.  .  434 

Metropolitan  Overseas  Supply  Corp.  .  461 

Modulation  Products  Company  .  467 

Mogull  Co.,  Inc.,  Alexander .  454 

Monmouth  Radio  Laboratories  . 4S8 

Normin  Radio  Distributors,  Inc . 461 

Nort&rop  Aircraft,  Inc . 434 

Photocon  Sales  .  464 

Powell,  Harold  H . 460,  463 

Precision  Electrical  Instrument  Co . 467 

Radio  Development  &  Sales  Co . 4$9 

Radio  &  Electronic  Surplus .  4  $7 

Radio  Ham  Shack.  Inc .  445 

Radtu  Surplus  i'orp .  .  441 

Raytheon  .Manufacturing  Co . 437,  466 

Reeves  Instrument  (*orp . 432 

R.lay  Sales  . 443 

Reliance  Merchandising  Co . 440 

HuU  Kl.-ctumirs  Inc . 463 

Sagal  ('<>..  la-u  . 465 

Sandia  (.oip . 433 

Servo-Tck  Products  Co.,  Inc . 446 

Stavid  Engineering  Inc . .  . .  436 

Sylvania  Electric  Products,  Inc . 431 

Tab . 469,  470 

Technical  Materials  Co . 465 

Technical  Radio  Parts  Co. .  466 

Telemarine  Communications  Co . 451 

Terminal  Radio  Corp . 453 

Tracerlab,  Inc .  435 

Universal  General  Corp .  444 

Universal  Yonkers  Corp . 464 

University  of  Minnesota . 437 

V  4  H  Radio  4  Electronic  Supply  Co . 46? 

Weston  Laboratories . 455 

Wilcox  Electric  Co . 43i 

W'^ilgreen  Industries  . .  468 
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TUBE  PERFORMANCE  TESTER 


Ineorporaleil 


wifh  12  flfMENT  free. point 
Master  Lever  Selector  System 

To  tost  modorn  tubes  for  only  one  characteristic 
arill  not  noctssarlly  reveal  ovarall  sorforoenco 
cainMItties.  Tube  circuits  look  lor  mro  than 
last  MatubI  CenSuetbnee  or  other  sintit  factor. 

In  the  Precision  EloctronMlc  Circuit,  tbo 
tube  PERFOSMS  under  appropriately  phased  and 
selected  individual  element  potentials,  eneom- 
passinc  t  wide  ranee  of  plate  family  cheracter. 
Istic  curves.  This  complete  Path  of  Operation  It 
intcfretod  by  the  indlcatlnf  motor  in  the  positlvo 
PERFORIIUNCE  farms  of  Roplaco-Woak.«ood. 


/onhar  Mill.,  Inr 


PROFESSIONAI.  SERVICES 


SEARCHLIGHT  SECTIO.N 
(Clattifti  Advtrtiring) 

H.  E.  HQty,  Menagrr 


EMPLOYMENT 

Position.  Vacant . 

Selling  Opportunitiea  Offered 

Positions  Wanted . 

Selling  Opportunitiea  Wanted 
Employment  Services . 


EQUIPMENT 
(Used  or  Sui 
For  Sale  . , . 


dr  Facilities  to  12  olcmaat  proags. 

*  FHaatat  valtagas  fram  kb  ta  117  valts. 

h  Fasts  Havat  S  atas-,  $  aad  T  pia  acaras; 
daabla  capped  H.F.  aaoliScrs;  lavi  pawar  traat- 
mntlac  tabas;  ate.  REURDLEU  OF  FILAMENT 
OR  ANY  OTHER  ELEMENT  PIN  POSITIONS. 

*  ISOUTES  EACH  TUBE  ELEMENT  REGARDLESS 
OF  MULTIPLE  PIN  POSITIONS. 

TF  DUAL  sbart  eback  saasitivity  far  sptcial  par- 
pasa  taM  stiactiaa. 

TF  Sattary  Tists  aadar  dyaamic  laid  eaaditlaas. 

It  ■ain-laDaaFWiadtw.brass.ttartdrallarckart. 

h  AVy*  Fall  VIslaa  Matar. 

SEE  tbs  "PrMitIfln'*  KlM-Intommle  Tube  Tester  St 
IcMlliie  radio  eoulpment  dlitrlbutors.  Write  for 
IMsr  less  estaloe  deterlblne  Precision  Test  Equip* 
sienl  f«r  all  phases  or  modem  cleetronlei. 


WANTED 

Equipment 


ADVERTISERS  INDEX 

Air  Transport  Service . 

Allied  Electronic  Sales  . 

Alvaradio  Supply  Co . 

American  Electrical  Sales  Co . 

Anna  Corporation . 

Arrow  Sales,  Inc . 

Barry  Electronics  Corp . 

Battclle  Memorial  Institute  . 

B  &  B  Distributors . 

liendia  Aviation  Corp . 

Bendix.Pacific  . 

Berkeley  Scientiffc  Corp . 

Bl.in  . 

Boonton  Radio  Corp . 

Brooks  Inc.,  B.  D . 

Capebart-Famsworth  Corp . 
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Th«  amplifi«r 
it  compl«t«ly 
0  shielded  to  provont 
hum  pick-up. 


Input  stages  of  tho 
amplifior  are  shock 
mounted  to  reduce 
microphonics. 


The  New  Doven  Electronic  Voltmeter,  Type  170^ 

is  a  superior,  portable  instrument,  ideal  for  general  laboratory 
and  pr^uction  use.  It  is  built  with  typical  Daven  precision  to 
measure  accurately  A.C.  sinusoidal  voltages  over  a  frequency 
range  from  10  to  250,000  cycles  and  a  voltage  range  from  .001 
to  100  volts. 


for  completely 
detailed 
catalog  data* 


Large,  eaty-to-read,  illuminated,  meter  scale  on  which  all 
readings  may  be  made. 

Accuracy  +  2%  over  entire  frequency  range. 

Output  jack  and  separate  volume  control  for  using  Voltmeter 
os  wide-range,  high-gain  amplifier. 

Construction  pennits  readings  independent  of  normal  power 
line  variations. 

Meter  scale  has  both  voltage  and  decibel  ranges, 
e  LIMITED  NUMBER  AVAILABLE  FROM  STOCK 


iTii 
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i 
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give  you  8  plus  features  at  no  extra  cost 


RCA-developcd  metal-shell  kinescopes 
offer  design  engineers,  manufacturers, 
and  users  of  TV  receivers,  many  impor¬ 
tant  advantages  over  all-glass  types  .  .  . 

ntafl«ctleii-fre«  F«<apkrteti  Frosted  sur¬ 
face  of  faceplate  prevents  reflections  of 
light  sources  and  bright  room  objects  at 
any  angle  to  the  tube. 

Superior  Feeaplet*  Quolltyt  Metal-shell 
construaion  permits  the  use  of  high- 
quality  sheet  glass  mmde  to  RCA  sptcifica- 
tkmi.  Its  use  results  in  greater  freedom 
from  imperfections,  such  as  blisters,  chill 
marks,  shear  marks,  mold  marks,  and 
ripples.  Faceplates  of  uniform  thickness 
transmit  the  picture  with  uniform  bright¬ 
ness  levels  over  the  entire  viewing  area. 

Less  Weight!  RCA  21*  metal-shell  kine¬ 
scopes  weigh  only  about  18  pounds,  a 
value  approximately  12  pounds  less  than 


□ 


□ 


comparable-size  glass  types.  Hence,  they 
are  cheaper  to  ship,  easier  to  handle 
during  assembly  and  testing  operations, 
and  can  be  mounted  with  lighter  support¬ 
ing  structures. 

□  OptkeNy  Seperleri  Relatively  thin  and 
flat  spherical  faceplate  of  uniform  thick¬ 
ness  permits  wide-angle  viewing  with 
minimum  piaure  distortion. 

□  High  Sofety  Foctori  Inherent  mechanical 
strength  of  metal-shell  construction  pro¬ 
vides  greater  factor  of  safety  in  handling 
operations. 

□  Utilize  Time -Tested  Components  i  21* 
metal-shell  kinescopes  permit  the  use  of 
proven  deflection  circuits  and  available 
components  to  produce  piaures  having 
good  corner  focus  and  negligible  pin 
cushion.  No  need  to  experiment  with 
special  components;  volume  production 
can  be  achieved  with  minimum  delay. 


□  VoltfmoTypost  More  RCA  21*  metal-shell 
kinescopes  have  been  produced  than  the 
total  of  all  21*  glass  kinescopes,  because 
of  this  produaion  experience,  21*  metal- 
shell  kinescopes  offer  a  greater  degree 
of  dependability  and  uniformity. 

□  Avllohllltyt  Manufaauring  facilities  in 
two  RCA  plants  insure  continuous  high- 
volume  supply. 

For  technical  data  or  design  assistance 
on  RCA  kinescopes  or  other  types  of 
tubes,  write  RCA,  Commercial  Engineer¬ 
ing,  Section  CR42,  or  contact  your  nearest 
RCA  held  office:— 


HUD  OFFICISi  (East)  Humboldt  5-3900,  415 
S.  5th  St.,  Harrison,  N.  J.  (Midwest)  White¬ 
hall  4-2900,  589  E.  Illinois  St.,  Chicago,  III. 
(West)  Madison  9-3671,  420  S.  San  Pedro 
St.,  Los  Angeles,  Calif. 
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